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(2) Information input device, position information holding device, and position recognizing system 
including them. 
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The present Invention relates to an information in- 
put device, a position information holding device, and 
a position recognizing system, including these devic- 
es, for recognizing a position upon information input. 

Conventional computers are normally used as in- 5 
formation processing devices. However, recent 
downsizing techniques for computers have remark- 
ably advanced, and with the advent of lap-top com- 
puters, pen-input type computers, or palm- top com- 
puters, a person always carries and uses a computer 10 
nowadays. In such a situation, a computer is expect- 
ed to be used as an information input (storing) device 
and an information output (reproducing) device. 

Information input/output processing in a lap-top 
computer shown in FIG. 1 is realized by a set of a dis- 15 
play device, a character input device, and a mouse- 
type pointing device. Referring to FIG. 1, the display 
device is used as input/output information display 
means, the character input device is used as charac- 
ter input means, and the mouse-type pointing device 20 
is used as means for designating an item in a menu 
displayed on the display device or image information 
input means. 

In order to realize high portability in a computer, 
downsizing of a character input device is necessary. 25 
However, when the character input device is down- 
sized, it becomes difficult to naturally input charac- 
ters. For this reason, the portability of a computer is 
limited by the size of the character input device. 

Thus, a pen-input type computer shown in FIG. 2 30 
has been developed. Referring to FIG. 2, information 
input/output processing is realized by a set of an in- 
formation input device obtained by integrating a dis- 
play device and a position recognizing device, and a 
pen-type pointing device. In this case, since the pen- 35 
type pointing device is also used as character input 
means, no character input device is required, thus in- 
creasing the portability of a computer. 

In the pen-input type computer, since the size of 
the display device must coincide with that of the pos- 40 
ition recognizing device, and the pen-input type com- 
puter must comprise both the display device and the 
position recognizing device, the portability of the 
computer is limited by the sizes of the display device 
and the position recognizing device. Furthermore, the 45 
display device and the position recognizing device 
having a large area and a high resolution require high- 
er cost than that of other devices. In this case, the 
power consumption increases, and a battery be- 
comes large, resulting in an increase in total weight of 50 
the computer, and a decrease in continuous operating 
time using the battery. 

A palm-top computer comprising a compact dis- 
play device and position recognizing device has been 
developed. However, since the palm-top computer 55 
has a small information input screen, it is difficult to 
naturally input information. Furthermore, since the 
palm-top computer has a small information input 



screen, displayed information is not-easy to see if the 
display resolution is low. Even when the display reso- 
lution is high in the palm-top computer, if an A4-size 
document is displayed, characters are displayed in 
small size and not easy to see. These problems are 
directly associated with handiness of an information 
input device. 

Therefore, the use of the palm-top computer is 
limited to an application for personal address informa- 
tion, schedule information, and the like. 

The computer has two different output modes. 
The f irst output mode is an output mode for displaying 
already input information, and the second output 
mode is an output mode for confirming an input state 
upon input of information. 

In the first output mode, when an importance is 
placed on the display area, an output device having 
a certain size is required, and a computer having such 
an output device is normally used in a specific place. 
Furthermore, when an importance is placed on port- 
ability, limitations on the output due to a compact size 
of the computer are easily compromised. This is be- 
cause, in this case, fine output information which is 
more easy to recognize can be obtained by a large- 
scale output device, as needed. 

In order to attain a flexible, natural information in- 
put operation in the second output mode, an informa- 
tion display screen and an information input screen 
having certain sizes are necessary. In addition, since 
information to be input may become at hand at any un- 
specified place, high portability is required. In order 
to accurately record input information, high display 
and input resolutions are required. This is because, in 
this case, information to be input is often transitory, 
and it is required to accurately record information at 
that instance. Therefore, in this case, in order to ob- 
tain an environment equivalent to that using an A4-si- 
ze paper sheet, an A4-size output device is required, 
thus limiting portability. 

As a conventional input device, a device called a 
tablet shown in FIGS. 3 and 4 is used. 

In a tablet shown in FIG. 3, conductive lines are 
arranged in the x-y directions on the tablet When a 
magnetic field is applied from a pen-type pointing de- 
vice onto the tablet, an inducted voltage is generated 
in a conductive line at the position indicated by the 
pointing device, and x- and y-coordinate detecting cir- 
cuits detect the x- and y-coordinates of that point 
based on the generated voltage, thus obtaining the 
absolute coordinates of the indicated position. 

In a tablet shown in FIG. 4, pulse detecting cir- 
cuits are arranged at least three out of four corners 
of the tablet A pulse is applied to a predetermined 
position on the tablet using a pen-type pointing de- 
vice, and a coordinate detecting circuit can detect the 
absolute coordinates of the predetermined position 
on the basis of a phase difference of signals from the 
pulse detecting circuits. 
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In order to allow a flexible, natural information in- 
put operation for a user, tablets having required infor- 
mation input areas and input resolutions must be se- 
lectively used in correspondence with situations. For 
this reason, it is preferable that various tablets be 5 
present everywhere, or a user carry various tablets. 
In this case, a reduction in cost of tablets and down- 
sizing of tablets pose a problem. 

As described above, in the conventional informa- 
tion input device, the information input device and the 10 
tablet must be integrated, and it is hard to realize an 
information input device having various input areas. 
Furthermore, when information is input using the pen- 
type pointing device, the input information must be 
displayed at the input position of the pointing device. 15 
Therefore, in the conventional information input de- 
vice, since the input device, the display device, and 
the tablet must be integrated, it is difficult to realize 
an information input device having various input 
areas. 20 

Therefore, paper and pens are used as normal 
portable information input media. An information input 
method using a paper sheet and a pen is natural to a 
user. On the other hand, an information input opera- 
tion using a conventional computer makes a user con- 25 
scious of the use of an electronic device, and handi- 
ness equivalent to that of an information input opera- 
tion using a paper sheet and a pen is hardly realized. 

In an information input operation using a paper 
sheet, a pen, an eraser, and the like, various opera- 30 
tions are attained by using tools themselves, and 
such an operation is natural to a user in terms of ex- 
plicitness of an operation. However, since various in- 
put operations and function selecting operations in an 
information input operation of a conventional comput- 35 
er are attained in accordance with a menu displayed 
on the display device, they have poor explicitness of 
an operation. 

When a paper sheet and a pen are frequently 
used as information input media, it is required to input 40 
information written on the paper sheet to a computer. 
At this time, it is preferable that an information input 
operation to a computer be easily performed. 

Conventionally, in order to input information re- 
corded on a paper sheet to a computer, a scanning in- 45 
put device such as an image scanner must be used. 
The image scanner is large in size, requires cumber- 
some input operations, and is normally shared by a 
plurality of users. Therefore, it is hard to say that sat- 
isfactory conventional Information input means is re- 50 
alized. 

As described above, in the conventional informa- 
tion input device, the portability is limited by the sizes 
of the display device and the position recognizing de- 
vice. When the display device and the position recog- 55 
nizing device are rendered compact, an inputtabie in- 
formation size is reduced, or a cumbersome input op- 
eration is required. In addition, when a high-resolution 



information input operation is to be realized, a high- 
resolution display device is required, resulting in high 
cost of the device itself. Furthermore, since various 
input operations and function selecting operations in 
the information input device are performed in accor- 
dance with a menu on the display device, the informa- 
tion input device has poor explicitness of an opera- 
tion. 

When information recorded on a paper sheet is 
input to a computer, an image scanner or the like must 
be used. However, since the image scanner is large 
in size, requires cumbersome operations, and is nor- 
mally shared by a plurality of users, it is difficult to 
achieve an easy input operation. 

As described above, since the conventional infor- 
mation input device makes a user conscious of the 
use of an electronic device, a satisfactory information 
input method can hardly be provided. 

It is an object of the present invention to provide 
an information input device which has high portability 
and a wide information display screen and informa- 
tion input surface, allows an input operation and a 
function selecting operation having explicitness, and 
allows a natural information input operation by natur- 
ally coupling a paper sheet and the information input 
device. 

More specifically, it is an object of the present in- 
vention to provide an information input device with 
high portability, in which information is input at an in- 
stance when information is written on a paper sheet 
as a display device with high portability. 

The arrangement of the overall information input 
device according to the present invention will be brief- 
ly described below. That is, as shown in FIG. 5, an in- 
formation input device 10 comprises an information 
writing section 11 for writing information on a writing 
medium, a position recognizing section 12 for obtain- 
ing the absolute position of the information writing 
section 11 on the writing medium, an information stor- 
ing section 1 3 for storing information from the position 
recognizing section 12, the state of the information in- 
put device 10, and the like, a function selecting sec- 
tion 16 for selecting a function to be executed in ac- 
cordance with an operation to the device or the inclin- 
ation state of the device, and executing the selected 
function, and an access control section 14 for control- 
ling accesses to the information storing section in ac- 
cordance with the selected function. 

The information input device also comprises an 
operating section 15, including buttons, switches, 
and the like, for detecting a mechanical operation, 
and supplying a detection signal to the function se- 
lecting section, or an inclination recognizing section 
17 for recognizing the inclination state of the device 
itself, and supplying a recognition signal to the func- 
tion selecting section 16. The device may also com- 
prise an information display section 18 for displaying 
a selected function or a written image, and an infor- 
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mation exchange section 1 9 for exchanging writing in- 
formation with an external information device. Fur- 
thermore, when the information writing section 11 is 
used for the position recognizing section 12, position 
recognition with high precision can be attained. 5 

It is effective to use the information input device 
10 as a set with a position information holding device 
25 or an information display device for displaying the 
operating state of the device or written image infor- 
mation. The position information holding device 25 10 
comprises position information holding sections 26 
(constituting a position recognizing system according 
to the present invention) each of which holds unique 
position information corresponding to its point on the 
device having a flat surface, and allows the position 15 
recognizing section 12 to read the position of a pen 
tip 60 by bringing the information writing section 11 to 
be close to (or into contact with) each position infor- 
mation holding section. 

Alternatively, the position information holding de- 20 
vice 25 may comprise an interface section for cou- 
pling information exchange sections 19 of a plurality 
of information input devices 10 and be used as a set 
with the information input device 10, thus allowing 
easy information transfer. 25 

An information input device according to the in- 
vention is characterized by comprising: information 
writing section for writing information on a writing me- 
dium; position recognizing section for recognizing a 
position of the information writing section on the writ- 30 
ing medium; and information storing section for stor- 
ing information obtained from the position recogniz- 
ing section. 

The information writing section includes: 
a acceleration sensor for detecting acceleration of the 35 
information writing section during writing; a first inte- 
grator for integrating the acceleration ad calculating 
a velocity of the information writing section; and a 
second integrator for integrating the velocity and cal- 
culating a position of the information writing section. 40 
The information writing section further includes char- 
acter recognizing section for recognizing a character 
written on the writing medium. The information writing 
section includes section for detecting a position of the 
information input device. 45 

The position recognizing section includes section 
for determining a position which the acceleration sen- 
sor is activated is an origin. 

The information storing section includes section 
for storing a information attribute code including width 50 
and density of a line and a writing information code 
which writing information is represented by code. 

An information input device according to the pres- 
ent invention is characterized by further comprising: 
instruction section for giving instruction to perform a 55 
predetermined control; and control section for con- 
trolling the information storing section on the basis of 
an instruction of the instruction section. 



An information input device according to the pres- 
ent invention is characterized by further comprising 
function selecting section for selecting predeter- 
mined functions on the basis of the instruction of the 
instruction section. 

The instruction section includes at least one op- 
erating section and the control section has a plurality 
of access modes and includes section for controlling 
the information storing section according to the ac- 
cess modes. 

The operating section includes section for turn- 
ing on or off of the power source of the information in- 
put device. The operating section further includes 
section for changing at least one of width of line and 
density thereof. The operating section includes mem- 
ory use amount setting section for informing to a user 
when an use amount of the information storing sec- 
tion is equal to or more than a predetermined value. 
The operating section includes UNDO pointer setting 
section for canceling information stored before a 
UNDO pointer is set The operating section includes 
section for storing a desired writing information as 
one file. The operating section further includes sec- 
tion for adding identification information to the file. 
The operating section includes section for canceling 
all writing information. 

An information input device according to the pres- 
ent invention is characterized by further comprising 
display section for displaying at least one of an ac- 
cess mode of the control section and an operating 
content thereof. 

The instruction section includes inclination de- 
tecting section for detecting an inclination state of a 
body of the information input device. 

The control section includes section for selecting 
one of a writing mode and an erasing mode on the ba- 
sis of a detecting result of the inclination detecting 
section. The control section further includes section 
retrieving writing informants indicated by the informa- 
tion writing section on the basis of information ob- 
tained from the position recognizing section, stored in 
the information storing section. 

An information input device according to the pres- 
ent invention is characterized by further comprising 
information exchange section for transmitting/receiv- 
ing the writing information stored in the information 
storing section. 

A position information holding device is charac- 
terized by comprising a plurality of position informa- 
tion holding section each having a position informa- 
tion which is different from each other. The position 
information holding device is formed into a sheet-like 
shape and is capable of dividing a plurality of the pos- 
ition information holding devices each including a 
plurality of the position information holding sections 
and using each divided position information holding 
device. 

A position recognizing system including a pen-li- 
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ke shape information input device and a planar posi- 
tion information holding device, is characterized in 
that the position information holding device includes 
position information holding section for holding a plur- 
ality of position information, and the information input 5 
device includes: sectbn for detecting a position infor- 
mation, which is held by the information holding de- 
vice, specified by a pen tip of the information input de- 
vice; section for obtaining an absolute position of the 
pen tip on the planar position information holding de- 10 
vice according to a detected position information; and 
section for storing the obtained 'absolute position as 
a trace information of the pen tip. 

The plurality of position information include dif- 
ferent position information from each other. The plur- 15 
ality of position information further include a plurality 
set position information, which includes a predeter- 
mined number of the position information and is dif- 
ferent from each other. 

An information input device is characterized by 20 
further comprising display device for displaying mo- 
tion state of the information input device and writing 
information. 

The information input device further includes in- 
formation exchange section for transmit ting/receiv- 25 
ing writing information among a plurality of the infor- 
mation input devices, and the position information 
holding device further includes interface section for 
connecting a plurality of the information exchange 
section of the information input devices. 30 

The position information holding device includes 
section for differentiating combinations of adjacent 
position information in entire position information 
holding device. 

According to the present invention, since the in- 35 
formation writing section 11 allows a writing medium 
such as a paper sheet to be used as an information 
display screen, it can provide an information display 
screen which is not limited by the size of the informa- 
tion input device 10 to a user. At the same time, the 40 
position recognizing section 12 can realize an infor- 
mation input region which is not limited by the size of 
the information input device 1 0. Thus, the information 
input device 10 which has a wide information display 
screen and information input region, and high port- 45 
ability can be provided. When the information input 
device 10 is used together with the tablet-type posi- 
tion information holding device 25 as an external de- 
vice, the size and cost of the position information 
holding device 25 can be reduced. Thus, a portable in- so 
formation input system having various information in- 
put regions can be provided. 

Information written on a writing medium can be 
input to the information input device 10 by the infor- 
mation storing section for storing information from the 55 
position recognizing section 12, and the access con- 
trol section for controlling the information storing sec- 
tion. 



An information input operation with explicitness 
can be attained by the function selecting section for 
selecting a function to be executed in accordance 
with an operation to the information input device or 
the inclination state of the information input device, 
and executing the selected information, the operating 
section 15 for detecting a mechanical operation, and 
supplying a detection signal to the function selecting 
section, the inclination recognizing section for recog- 
nizing the inclination state of the device itself, and 
supplying a recognition signal to the function select- 
ing section, and the information display section for ex- 
plicitly displaying the selected function or the operat- 
ing state of the device. Therefore, according to the 
present invention, the information input device 10, 
which can perform an information input operation 
with explicitness, can be provided. 

According to the present invention, the informa- 
tion input device which can automatically store infor- 
mation normally written on a paper sheet, and has 
high operabi lity and portability, and the position infor- 
mation holding device can be provided, and the pos- 
ition recognizing system which can easily and effec- 
tively recognize the position upon input of information 
can also be provided. 

This invention can be more fully understood from 
the following detailed description when taken in con- 
junction with the accompanying drawings, in which: 
FIG. 1 is a perspective view showing a conven- 
tional lap-top computer, 

FIG. 2 is a perspective view showing a conven- 
tional pen-input type computer; 
FIGS. 3 and 4 are schematic views showing con- 
ventional tablets; 

FIG. 5 is a diagram showing the concept of the 
overall device according to an embodiment of the 
present invention; 

FIG. 6 is a schematic diagram showing the ar- 
rangement of a position recognizing system in- 
cluding an information input device and a position 
information holding device according to an em- 
bodiment of the present invention; 
FIGS. 7A and 7B are perspective views for ex- 
plaining a first position recognizing method using 
the information input device and the position in- 
formation holding device according to the present 
invention; 

FIG. 8 is a view for explaining a second position 
recognizing method using the information input 
device according to the present invention; 
FIG. 9 is a view for explaining a third position rec- 
ognizing method using the information input de- 
vice according to the present invention, and a 
conventional tablet; 

FIG. 1 0 is a diagram for explaining the flow of op- 
erations in the information input device according 
to the present invention; 
FIGS. 11 A and 11B are views showing an-exam- 
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pie of recording of a written image by the informa- 
tion input device according to the present inven- 
tion; 

FIG. 12 is a table showing the types of stored 
codes of a written image; 5 
FIG. 13 is a table showing stored information of 
a written image; 

FIG. 14 is a schematic view showing a mecha- 
nism for detecting position information of a posi- 
tion information holding section by the informa- 10 
tion input device according to the present inven- 
tion; 

FIG. 15 is a schematic view showing another 
mechanism for detecting position information of a 
position information holding section by the infor- 15 
mation input device according to the present in- 
vention; 

FIG. 16 is a schematic view showing still another 
mechanism for detecting position information of a 
position information holding section by the infor- 20 
mation input device according to the present in- 
vention; 

FIG. 1 7 is a view showing a function selecting op- 
eration by the information input device according 
to the present invention; 25 
FIG. 18 is a view showing examples of operations 
of a function selecting section; 
FIGS. 19A and 19B are views showing an exam- 
ple of the function selecting operations, e.g., an 
ON/OFF operation of a power source; 30 
FIG. 20 is a view showing another example of the 
function selecting operations, e.g., an operation 
for setting or changing the writing width and the 
writing density; 

FIGS. 21 A and 21 B are views showing still an- 35 
other example of the function selecting opera- 
tions, e.g., a menu selecting method; 
FIG. 22 is a view showing the operations of an ac- 
cess control section and an information storing 
section; 40 
FIGS. 23A to 23C are views showing display ex- 
amples of a memory use state; 
FIGS. 24 A and 24B are views showing operations 
performed when a memory use state informing 
pointer is used; 45 
FIG. 25 is a supplementary explanatory view of 
FIGS. 24A and 24B; 

FIGS. 26Aand26B are views showing operations 
performed when an UNDO pointer is used; 
FIGS. 27A and 27B are views showing a menu se- 50 
lecting operation; 

FIG. 28 is a view showing in more detail the menu 
selecting operation; 

FIGS. 29A and 29B are views showing operations 
performed when all the contents of a memory in 55 
use are erased; 

FIG. 30 is a is a view showing an operation based 
on an inclination recognizing function of the infor- 



mation input device; 

FIGS. 31 A to 31C are views showing an operation 
for erasing writing information; 
FIGS. 32 and 33 are tables showing a method of 
storing erasing information; 
FIGS. 34A and 34B are views showing another 
method of storing erasing information; 
FIGS. 35A to 35C are views showing the first 
method for assigning ID data to writing informa- 
tion; 

FIGS. 36 and 37 are views showing the second 
method of assigning ID data to writing informa- 
tion; 

FIG. 38 is a perspective view showing the ar- 
rangement of the position information holding de- 
vice; 

FIG. 39 is a view showing a method of using the 
position information holding device by the infor- 
mation input device; 

FIG. 40 is a view showing an example of a method 
of using the position information holding device; 
FIG. 41 is a view showing a method of driving a 
writing information display section; 
FIGS. 42Ato 42D are views showing a difference 
between a writing pattern to be recorded and a 
displayed writing pattern; 
FIG. 43 is a view for explaining an example of a 
method of reproducing writing information ac- 
cording to the embodiment shown in FIG. 5; 
FIGS. 44A to 44C are views showing an example 
of searching designated writing information from 
an information storing section; 
FIGS. 45 and 46 are views showing an informa- 
tion exchange operation of a written image be- 
tween a plurality of information input devices us- 
ing the position information holding device; 
FIG. 47 is a view showing the first arrangement 
of a position recognizing system according to the 
present invention; 

FIG. 48 is a view showing another arrangement 
of a position recognizing system according to the 
present invention; 

FIG. 49 is a view showing a modification of the 
first arrangement of the position recognizing sys- 
tem according to the present invention; 
FIGS. 50A and SOB are views showing the sec- 
ond arrangement of a position recognizing sys- 
tem according tot he present invention; 
FIGS. 51 A and 51 B are views showing the third 
arrangement of a position recognizing system ac- 
cording tot he present invention; 
FIGS. 52A and 52B are views showing a modifi- 
cation of the third arrangement of the position 
recognizing system according to the present in- 
vention; 

FIG. 53 is a view showing the fourth arrangement 
of a position recognizing system according to the 
present invention; 
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FIG. 54 is a view showing the arrangement adopt- 
ed when the position of an information writing 
section of the present invention is digitally recog- 
nized; 

FIGS. 55A to 55C are views showing other ar- 5 
rangements of FIG. 54; and 
FIGS. 56A to 56D are views showing other ar- 
rangements of FIG. 54. 

An embodiment of the present invention will be 
described below with reference to the accompanying 10 
drawings. 

FIG. 6 shows the schematic arrangement of a 
position recognizing system including an information 
input device and a position information holding device 
according to an embodiment of the present invention. 15 
In FIG. 6, dotted arrows indicate the flows of signals. 

An information input device 10 for inputting writ- 
ing information (or position information) comprises an 
information writing section 11 f a position recognizing 
section 12, an information storing section 13, an ac- 20 
cess control section 1 4, at least one operating section 
15, a function selecting section 16, an inclination rec- 
ognizing section 17, an information display section 
18, and an information exchange section 19. 

A position information holding device 25 is a tab- 25 
let-type auxiliary device for the information input de- 
vice 1 0, and comprises a plurality of position informa- 
tion holding sections 26 and an information exchange 
l/F section 27 (in the following description, an inter- 
face will be abbreviated as l/F). When the position in- 30 
formation holding device 25 and the information input 
device 10 are used together, a position recognizing 
system with high precision can be realized. A writing 
medium 29 (e.g., a paper sheet) is placed on the sur- 
face of the position information holding device 25. 35 
The information input device 10 recognizes a written 
image (writing position) with high precision by writing 
information on the writing medium 29. Since the pos- 
ition information holding device 25 comprises the in- 
formation exchange l/F section 27, connected to the 40 
information exchange section of the at least one infor- 
mation input device 10, for exchanging information 
between the information input device 1 0 and the pos- 
ition information holding device 25, the device 25 can 
also be used as an auxiliary device for performing an 45 
easy information operation between a plurality of in- 
formation input devices 10. 

A writing information display device 30 is a com- 
pact display device capable of performing a high- 
definition display operation. The writing information so 
display device 30 has a plurality of display points, and 
has a function of storing display information at each 
display point, and a function of receiving image infor- 
mation such as new writing information written by the 
information input device 10, the operating state of the 55 
information input device 10, and the like. The writing 
information display device 30 is an auxiliary device 
for allowing easy understanding of information input 



by a user by displaying a high-definition reduction- 
scale image of an image written on a paper sheet, a 
function selected by the information input device 10, 
the operating state of the information input device 10, 
and the like. 

The information writing section 11 constructs a 
pen tip 60 of the information input device 1 0 (informa- 
tion writing device is also referred to as a pen tip here- 
inafter), and has a function of detecting position infor- 
mation of the position information holding sections 
26. The information writing section 11 may further 
have a function of writing information on a writing me- 
dium 29. The information writing section 11 also in- 
cludes a switch (not shown) for starting a reading op- 
eration of position information. 

The position recognizing section 12 obtains the 
position of the pen tip 60 (i.e., the information writing 
section 11) of the information input device 10. When 
the information input device 10 and the position infor- 
mation holding device 25 are used together, the pos- 
ition recognizing section 12 obtains the absolute pos- 
ition on a writing medium on the basis of position in- 
formation detected based on each position informa- 
tion holding section 26. 

The information storing section 13 stores writing 
information, information associated with the state of 
the device, and the like. 

The access control section 14 controls the infor- 
mation storing section 13. More specifically, the ac- 
cess control section 14 stores position information 
obtained (or recognized) by the position recognizing 
section 12 in the information storing section 13 in ac- 
cordance with a function in execution or the operating 
state of the information input device 10, and retrieves 
and accesses writing information, which is placed on 
portions of the position information corresponding to 
obtained (or recognized) information on the basis of 
position information obtained (or recognized) by the 
position recognizing section 12, of writing information 
stored in the information storing section 13. 

The operating section 15 detects an operation 
designated by a user to the information input device 
10, and outputs the detected operation information to 
the function selecting section 16. 

The function selecting section 1 6 executes a pre- 
determined function on the basis of operation infor- 
mation from the operating section 15 and the inclin- 
ation state of the information input device 10, and 
manages the function in execution, and information 
such as the inclination state of the information input 
device 10. 

The inclination recognizing section 17 recognizes 
the inclination state of the information input device 1 0, 
and outputs the inclination information of the informa- 
tion input device 10 to the function selecting section 
16. 

The information display section 18 displays a 
function in execution and the operating state of the in- 
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formation input device 10 on a display (not shown). In 
addition, the information display section 18 performs 
display control of the writing information display de- 
vice 30. 

The plurality of position information holding sec- 5 
tions 26 are arranged on the flat surface of the posi- 
tion information holding device 25. Each position in- 
formation holding section 26 holds position informa- 
tion indicating its absolute coordinates on the position 
information holding device 25. 10 

The above-mentioned sections are constituted 
as modules having high independence like objects, 
and control of the respective sections is attained by 
exchanging messages. For example, the information 
storing section 13 performs a primitive operation 15 
such as a write or read access to a physical memory. 
The access control section 14 holds, e.g., an address 
table of the memory, and transmits messages to the 
information storing section 13. The information stor- 
ing section 13 performs a complicated memory oper- 20 
ation in accordance with the received messages. In 
each of various functions to be executed by the func- 
tion selecting section 16, a portion associated with 
the memory operation is similarly executed by trans- 
mitting messages from the function selecting section 25 
16 to the access control section 14. In this manner, 
when devices constituting the respective sections are 
realized as objects, a new function can be relatively 
easily added to the information input device 10, thus 
achieving high expandability of the device of the pres- 30 
ent invention. 

FIGS. 7A and 7B are views for explaining the first 
position recognizing method using the information in- 
put device 10 and the position information holding de- 
vice 25 according to the present invention. FIG. 7A 35 
shows the schematic arrangement of the position in- 
formation holding device 25, and FIG. 7B is a view for 
explaining the position recognizing method. 

As shown in FIG. 7A, the position information 
holding section 26 at each position of the position in- 40 
formation holding device 25 holds unique position in- 
formation. 

The pen tip 60 of the information input device 10 
reads the position information. When the pen tip 60 
is pressed against the surface of the position informa- 45 
tion holding device 25, the switch of the information 
writing section 11 is turned on, and starts detection 
(reading) of position information of the corresponding 
position information holding section 26. The informa- 
tion writing section 11 outputs the detected (read) 50 
position information (e.g., position information indi- 
cating "position = 10") to the position recognizing sec- 
tion 12. The information input device 10 holds map in- 
formation associated with the arranging state of pos- 
ition information on the position information holding 55 
device 25. Conversion from position information to 
coordinate information is performed using the map in- 
formation as needed. 



As described above, according to the present in- 
vention, the absolute position of the pen tip 60 of the 
information input device 10 can be recogneed with 
high precision, and the position recognizing section 
12 can be incorporated in the information input device 
10, thus improving portability of the position informa- 
tion holding device 25, and at the same time, reducing 
cost. 

FIG. 8 is a view for explaining the second position 
recognizing method using the information input de- 
vice 10 of the present invention. The position recog- 
nizing method in this embodiment uses an accelera- 
tion sensor. 

Referring to FIG. 8, the information writing sec- 
tion 1 1 comprises an acceleration sensor 31 , a first in- 
tegrator 32, and a second integrator 33. The acceler- 
ation sensor 31 detects an acceleration A(t) in the x- 
, y-, and z-axis directions upon movement of the pen 
tip 60 of the information input device 10. The first in- 
tegrator 32 integrates the acceleration A(t) detected 
by the acceleration sensor 31 to obtain a velocity V(t), 
and the second integrator 33 integrates the velocity 
V(t) to obtain the absolute position X(t) of the pen tip 
60. In this case, the origin of the absolute coordinates 
of the pen tip 60 is the start point of the coordinates 
of the pen tip 60 is the start point of the operation of 
the acceleration sensor 31 . 

With this arrangement, the position of the pen tip 
60 in the three-dimensional space can be detected by 
only the information input device 10, and neither a 
tablet which is required in the conventional device nor 
the position information holding device 25 shown in 
FIG. 7Aare required. Therefore, the information input 
device 10 has high portability, and can recognize 
stroke information of a written image at an arbitrary 
place. 

FIG. 9 is a view for explaining the third position 
recognizing method using the information input de- 
vice 10 of the present invention and a conventional 
tablet 

The information writing section 11 of the informa- 
tion input device 10 incorporates a magnetic signal 
generating section for causing the tablet to detect the 
position of the pen tip 60, and a switch (not shown) for 
transmitting a magnetic signal. When the pen tip 60 
is pressed against the tablet, the magnetic signal is 
transmitted from the pen tip 60. The tablet incorpor- 
ates a position recognition assisting section for ob- 
taining the absolute position of the pen tip 60 by de- 
tecting an inducted electromotive force (i.e., an in- 
ducted current) generated in a conductive line below 
the pen tip 60 by the magnetic signal from the pen tip 
60. The information input device 10 incorporates a 
wired or radio l/F (not shown) for receiving the posi- 
tion information of the pen tip 60 recognized by the 
tablet and the position recognizing section 12 recog- 
nizes the information received by the l/F as the posi- 
tion information of the pen tip 60. 
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The position information of the pen tip 60 recog- 
nized by the position recognizing section 12 is output 
to the access control section 14. The function select- 
ing section 16 requests the access control section 14 
to process the position information on the basis of a 
function in execution, and the inclination or motion 
state of the information input device 10. The access 
control section 14 requests the information storing 
section 13 to store the position information. 

As described above, when position recognition is 
performed by the method shown in FIG. 7B or 9, a pa- 
per sheet is placed on the position information holding 
device 25 or the tablet, and the pen tip 60 comprises 
normal writing means, so that information written on 
the paper sheet can be automatically stored. When 
position recognition is performed by the method 
shown in FIG. 8, the same recognition processing as 
described above can be attained by only the informa- 
tion input device 10. 

FIG. 1 0 is a view for explaining the flow of the op- 
erations in the information input device 1 0 of the pres- 
ent invention. 

The pen tip 60 which can write information on a 
paper sheet incorporates the information writing sec- 
tion 11, and a switch (not shown) for operating the in- 
formation writing section 11. When the pen tip 60 is 
pressed against the position information holding de- 
vice 25, detection of the position information of each 
position information holding section 26 is started. 

When a paper sheet is fixed to the position infor- 
mation holding device 25, and information is written 
on the paper sheet with the pen tip 60, the position in- 
formation of the pen tip 60 detected by the information 
writing section 11 is output to the access control sec- 
tion 14 via the position recognizing section 12. On the 
other hand, a time recognizing section 20 outputs the 
writing time of each point to the access control sec- 
tion 14 in synchronism with the output of the position 
information from the information writing section 11 to 
the access control section 14. The access control 
section 14 stores the position information from the 
position recognizing unit 12 and the time information 
from the time recognizing section 20 as one pair of in- 
formation in the information storing section 13. 

FIGS. 11A and 11B are views showing an exam- 
ple of recording of a written image by the information 
input device 10 of the present invention. FIG. 11 A 
shows character information written on the position 
information holding sections 26. FIG. 11 B shows the 
positions of the position information holding sections 
26 corresponding to the character information shown 
in FIG. 11 A, and hatched portions represent the pos- 
ition information of the position information holding 
sections 26 corresponding to the character informa- 
tion shown in FIG. 11 A. 

When a letter "a" is written on a paper sheet fixed 
on the position information holding sections 26, a pos- 
ition information string corresponding to the position 



information of the position information holding sec- 
tions 26 below the written points is recorded in the or- 
der of written strokes. For example, when a letter "a" 
is written, stroke information corresponds to a posi- 
5 tion information string in the order of (21, 20, 28, 
27,..., 55). 

FIGS. 12 and 13 show an embodiment associat- 
ed with stored data of a written image by the informa- 
tion input device 10 of the present invention. FIG. 12 
10 shows the types of stored codes of a written image, 
and FIG. 13 shows stored information of the written 
image. 

Referring to FIG. 12, the position information of 
each point in the position information string shown in 

15 FIG. 11 B is paired with the writing time of the corre- 
sponding point, and constitutes one writing informa- 
tion code (position information, writing time). For ex- 
ample, for a point written at position "21" at time 
"0000", a writing information code (21, 0000) is gen- 

20 erated. When one writing stroke ends, and the pen tip 
60 is released from a paper sheet, a special informa- 
tion code (to be referred to as an "end code" herein- 
after) (-1, -1) indicating the end of one writing stroke 
is added to the end of a stroke information code 

25 string. With this end code, each stroke information is 
stored to be distinguished from other information. 

As shown in FIG. 13, a writing attribute code 
(string) is inserted in a writing information code 
(string) so as to discriminate a writing attribute such 

30 as a writing width, a writing density, and the like. The 
writing attribute is changed by performing a specific 
operation to the operating section 15 by a user when 
the pen tip 60 is separated from a paper sheet The 
writing attribute code is distinguished from a normal 

35 writing information code since it starts with a special 
information code (-2, -2). The contents of the writing 
attribute include attribute information such as a line 
width, density, and the like, which are required when 
a written image is reproduced by a display. In this 

40 case, for example, attribute information of the density 
consists of a color conversion code used for repro- 
ducing an image on a multi-color display, and a dither 
conversion code used for reproducing an image on a 
monochrome display. The end of the writing attribute 

45 code is identified by an end code (-1, -1) like in the 
writing information code. 

An image written on a paper sheet is converted 
into the above-mentioned codes, and these codes 
are recorded in the information storing section 13. 

so FIGS. 14 to 16 show the mechanism for detecting 

the position information of each position information 
holding section 26 by the information input device 10 
of the present invention. 

The size of each point which records position In- 

55 formation on the position information holding device 
25 is about 0.1 mm if the resolution is 300 dpi. For this 
reason, the size of a head for detecting position infor- 
mation of one point often becomes smaller than the 



9 



17 



EP 0 615 209 A2 



size of the pen tip 60. In this case, the entire pen tip 
60 is not used as a head, but a small head 60a is ar- 
ranged in the pen tip 60. 

FIG. 14 shows the head 60a arrangement meth- 
od adopted when the pen tip 60 never wears like a 5 
felt-tip pen, a ballpoint pen, or the like (felt-tip pen 
type). In this case, the head 60a is incorporated in a 
portion slightly recessed from the end tip of the infor- 
mation writing section 11. 

FIG. 15 shows the head arrangement method 10 
adopted when the pen tip 60 wears like a mechanical 
pencil (mechanical pencil type/ballpoint pen type). In 
this case, a spiral spring 61 is arranged to extend 
downward from a portion including the pen tip 60 
along the pen tip 60, and the head 60a is connected 15 
to the distal end of the spring. The normal head pos- 
ition is adjusted to be located below the normal pro- 
jecting position of the pen tip 60. When the pen tip 60 
is pressed against a paper sheet, the head 60a con- 
tacts the sheet surface upon contraction of the spring 20 
61. 

FIG. 16 shows the head arrangement method 
adopted when the information writing section 11 
wears like a mechanical pencil in the same manner 
as in FIG. 15. In this case, a telescopic rod using a 25 
spring 61 is arranged on a portion including the pen 
tip 60, and the information writing section 11 is con- 
nected to the distal end of the rod. The normal posi- 
tion of the information writing section 11 is adjusted 
to be located below the normal projecting position of so 
the pen tip 60. When the pen tip 60 is pressed against 
a paper sheet, the head 60a contacts the sheet sur- 
face upon contraction of the spring 61. 

With the above-mentioned methods, even when 
the information input device 10 with a bold pen tip 60 35 
is used together with the position information holding 
device 25 with a high point resolution, the absolute 
value of the pen tip 60 can be uniquely detected. 

FIG. 17 shows the function selecting operation 
by the information input device 10 of the present in- 40 
vention. 

The information input device 10 comprises at 
least one operating section 15 which can recognize a 
push operation, a rotation operation, or the like. The 
information input device 10 shown in FIG. 17 allows 45 
first to third rotation operations and first and second 
push operations. Each of the operating sections 15 
for performing these operations outputs predeter- 
mined operation information set therein to the func- 
tion selecting section 1 6. The function selecting sec- so 
tion 16 holds control program codes for executing va- 
rious functions, a currently executed function, and 
the operating state, and selects and executes a con- 
trol program code corresponding to the operation in- 
formation from the operating section 1 5, the currently 55 
executed function, and the operating state, thereby 
controlling the information writing section 11, the pos- 
ition recognizing section 12, the access control sec- 



tion 14, and the like. The information display section 
18 controls a display 18a to display the current oper- 
ating state, the currently executed function, and other 
necessary information. 

FIG. 18 shows the operation of the function se- 
lecting section 1 6. 

The function selecting section 16 comprises a 
control code selecting section 40 and first to third 
control code executing sections 41 to 43. 

Each of the first to third control code executing 
sections 41 to 43 holds control codes corresponding 
to various functions such as a writing mode, an eraser 
mode, and the like, and executes a control code se- 
lected by output information from the control code se- 
lecting section 40, thus controlling the information 
writing section 11, the position recognizing section 
12, the access control section 14, and the like. 

The control code selecting section 40 holds a ta- 
ble of control codes held by the control code execut- 
ing sections, and a condition table which describes 
conditions under which the respective control codes 
are to be executed, and also holds information such 
as a currently executed function, the operating state, 
and the like. The section 40 selects control codes to 
be executed on the basis of these pieces of informa- 
tion and the operation information output from oper- 
ating sections 15a to 15e, and requests the corre- 
sponding first to third control code executing sections 
41 to 43 to execute the control codes. 

FIGS. 19A and 19B are views showing an exam- 
ple of the function selecting operation, i.e., an 
ON/OFF operation of a power source. In this embodi- 
ment, upon rotation of a first rotary switch 35 for per- 
forming the first rotation operation of the information 
input device 10, the power source of the information 
input device 10 is turned on/off. 

As shown in FIG. 19A, when the power source is 
OFF, the first rotary switch 35 is located at a prede- 
termined position, and first and second displays 18b 
and 18c are OFF. 

When the first rotary switch 35 for performing the 
first rotation operation is rotated in the direction of an 
arrow in FIG. 19B, the operating section 15 outputs 
operation information of the first rotary switch 35 to 
the function selecting section 1 6. The function select- 
ing section 16 selects a power-ON code from opera- 
tion information of the control code selecting section 
40, and requests a fourth control code executing sec- 
tion 44 to execute the selected code. The fourth con- 
trol code executing section 44 executes the power- 
ON code to turn on a power source section 28, and 
executes a startup code (not shown) to cause the first 
display 18b to display a message "power ON". 

FIG. 20 is a view showing an example of the func- 
tion selecting operation, i.e., an operation for setting 
or changing the writing width and density. In this 
case, the writing attribute such as a line width, den- 
sity, and the like is changed by a push operation to 
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the information writing section 11 of the information 
input device 10 or a rotation operation to the pen tip 
60 thereof. 

The information writing section 11 has a second 
push button switch 39 which allow a push operation 
and the pen tip 60 has a third rotary switch 37 which 
allow a rotation operation. When each of the third ro- 
tary switch 37 and the second push button switch 39 
is operated, the corresponding operation information 
is output to the function selecting section 16 via the 
operating section 1 5c or 1 5e. ^ 

When the third rotary switch 37 is operated (i.e., 
the pen tip 60 is simply rotated), the control code se- 
lecting section 40 selects a control code for changing 
the line width, and requests the third control code 
executing section 43 to execute the selected control 
code. The third control code executing section 43 
changes the writing attribute associated with the line 
width of a subsequently written image to the desig- 
nated line width code. 

When the third rotary switch 37 and the second 
push button switch 39 are simultaneously operated 
(i.e., the pen tip 60 is rotated while the information 
writing section 11 is pushed), the control code select- 
ing section 40 selects a control code for changing the 
line density, and requests a fifth control code execut- 
ing section 45 to execute the selected code. The fifth 
control code executing section 45 changes the writing 
attribute associated with the density of a subsequent- 
ly written image to the designated density code. 

FIGS. 21A and 21 B are views showing an exam- 
ple of the function selecting operation, i.e., a menu 
selecting method. 

In FIG. 20, when the control code for changing 
the line width is executed, the first display 18b dis- 
plays a message "lead being changed". When the 
third rotary switch 37 is rotated in the direction of an 
arrow in FIG. 21A, line density information displayed 
on the second display 18 scrolls upon operation of the 
third rotary switch 37, as shown in FIG. 21 B, so that 
one of various line densities can be selected. When 
a required line density is displayed on the second dis- 
play 18c, a new line density is selected by, e.g., dou- 
ble-clicking a first push button switch 38. 

FIG. 22 shows the operations of the access con- 
trol section 14 and the information storing section 13. 
The access control section 14 holds a memory man- 
aging table 50 consisting of address information for 
managing writing information, and performing various 
memory operations. In this case, a memory corre- 
sponds to the information storing section 13. An ac- 
cess to the memory managing table 50 is made when 
the first control code executing section 41 of the func- 
tion selecting section 16 requests the access control 
section 14 to make an access. 

The memory managing table 50 has information 
such as the upper- and lower-limit addresses of a 
user memory, the start address of a memory 52 in use 



(to be referred to as a using memory hereinafter), an 
UNDO address, the end address of the using memory 

52, a memory use state informing address, and the 
like. 

5 The upper- and lower-limit addresses of the user 

memory define a memory area which can store user's 
writing information. Each writing information which 
was recorded in the past is stored in turn from the low- 
er-limit address of the user memory as a file with ID 

10 data. The memory area which already stores writing 
information as a file will be referred to as a used 
memory 51 hereinafter. 

The start address of the using memory 52 indi- 
cates a memory address at which recording of new 

15 writing information is started, i.e., the end address of 
the used memory 51. At the subsequent addresses, 
writing information which is being currently recorded 
is stored. 

The end address of the using memory 52 corre- 

20 sponds to an address from which writing information 
to be written in future begins to be stored. More spe- 
cifically, the memory area of writing information re- 
corded so far is defined from the start address to the 
end address of the using memory 52, and this mem- 

25 ory area will be referred to as the "using memory "52* 
hereinafter. A memory area after the end address of 
the using memory 52 will be referred to as an "unused 
memory 53" hereinafter. 

The UNDO address is an address for restoring 

30 stored writing information to a previous specific state. 
The UNDO address can be arbitrarily set in the using 
memory 52. When a writing operation is continued af- 
ter an UNDO address is set, and then, UNDO proc- 
essing is executed, writing Information after the 

35 UNDO address is invalidated to restore a state upon 
setting of the UNDO address. 

A memory use state warning address is an arbi- 
trary address set in the area of the unused memory 

53. When the end address of the using memory 52 ex- 
40 ceeds the memory use state warning address, a 

memory use state can be explicitly informed to a user 
by generating, e.g., a warning tone. 

FIGS. 23A to 23C show display examples of the 
memory use state. 

45 The information input device 10 comprises a dis- 
play which can graphically display the memory use 
state. Referring to FIG. 23A, the memory use state is 
displayed on the first display 18b. On the first display 
18b, the left end corresponds to the lower-limit ad- 

50 dress of the user memory, and the right end corre- 
sponds to the upper-limit address of the user mem- 
ory. The first display 18b displays three memory 
states ("used memory 51", "using memory 52", and 
"unused memory 53") shown in FIG. 22 using rectan- 

55 gular regions having different patterns or colors, so 
that a user can readily understand the memory 
states. 

The display operation on the first display 18b is 
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performed as follows. That is, every time the first con- 
trol code executing section 41 executes a memory 
operation, the control code selecting section 40 re- 
quests the first control code executing section 41 to 
execute a memory state display code, the first control 5 
code executing section 41 receives information of the 
memory managing table 50 from the access control 
section 14, and requests the information display sec- 
tion 18 to perform a display in accordance with the re- 
ceived information. 10 

At the beginning of writing, as shown in (a) of FIG. 
23B, only the used memory 51 and the unused mem- 
ory 53 are displayed, and the start and end addresses 
of the using memory 52 coincide with the end address 
of the used memory 51. As writing information is re- 15 
corded in the information storing section 13, the end 
address of the using memory 52 increases, and an 
area from the start address to the end address of the 
using memory 52 corresponds to the using memory 
52, thus recording writing information in the format 20 
shown in FIG. 12 ((b) of FIG. 23B). When a series of 
writing ends, and an operation for ending writing is 
performed, the using memory 52 is changed to the 
used memory 51, and the start address of the using 
memory 52 is changed to the end address of the using 25 
memory 52 ((c) of FIG. 23B and FIG. 23C). 

FIGS. 24Aand 24B show the operation executed 
when a memory use state informing pointer 55 is 
used. The memory use state informing pointer 55 in- 
dicates a memory use state informing address. 30 

At the beginning of writing shown in FIG. 24A and 
(a) of FIG. 24B, the memory use state informing poin- 
ter 55, the used memory 51, and the unused memory 
53 are displayed, the start and end addresses of the 
using memory 52 coincide with the end address of the 35 
used memory 51 , and the memory use state inform- 
ing pointer 55 indicates the end address of the using 
memory 52. In an initial state wherein the memory 
use state informing pointer 55 coincides with the end 
address of the using memory 52, the access control 40 
section 14 does not execute any operation associated 
with storage of writing information. More specifically, 
when writing is started in this state, the access control 
section 14 informs a message indicating this to the 
control code selecting section 40, and the first control 45 
code executing section 41 executes a code for gen- 
erating a warning tone, thus attracting a user's atten- 
tion. 

When the first push button switch 38 is de- 
pressed in the initial state, a writing information re- so 
cording state is set ((b) of FIG. 24B). An operating sec- 
tion (not shown) outputs operation information of the 
first push button switch 38 to the control code select- 
ing section 40, and the first control code executing 
section 41 requests the access control section 14 to 55 
increase the address of the memory use state inform- 
ing pointer by a specific amount. When the first push 
button switch 38 is depressed a plurality of number of 



times, the address is increased in correspondence 
with the number of times of depression. 

When the start address of the using memory 52 
is increased by writing ((c) of FIG. 24B), and is about 
to exceed the address of the memory use state in- 
forming pointer 55, the access control section 14 in- 
forms a message indicating this to the control code 
selecting section 40, and the first control code exe- 
cuting section 41 generates a warning tone, thus in- 
forming the memory state to a user ((d) of FIG. 24B). 
At the same time, the first control code executing sec- 
tion 41 requests the access control section 14 to in- 
crease the address of the memory use state informing 
pointer 55 by a specific amount. Upon repetition of 
this operation, a user can explicitly recognize the 
memory use state. 

FIG. 25 shows the operation associated with the 
memory use state informing pointer 55 when the writ- 
ing operation ends. 

During recording of writing information ((a) of 
FIG. 25), when the first and second push button 
switches 38 and 39 are simultaneously depressed, 
the operating section 15 outputs operation informa- 
tion to the control code selecting section 40, and the 
control code selecting section 40 requests the first 
control code executing section 41 to execute a code 
for changing the address of the memory use state in- 
forming pointer 55 to the end address of the using 
memory 52. The first control code executing section 
41 requests the access control section 14 to change 
the address. 

As described above, when the memory use state 
informing pointer 55 coincides with the end address 
of the using memory 52, since the access control sec- 
tion 14 does not perform any operation associated 
with storage of a written image, the writing operation 
ends at that time ((b) of FIG. 25). 

FIGS. 26A and 26B show the operation when an 
UNDO pointer 56 is used. The UNDO pointer 56 is a 
rectangular region indicating the UNDO address, and 
is used for restoring the memory to a state upon set- 
ting of the UNDO pointer 56. 

At the beginning of writing, the UNDO pointer 56, 
the used memory 51, and the unused memory 53 are 
displayed, the start and end addresses of the using 
memory 52 coincide with the end address of the used 
memory 51, and the UNDO pointer 56 indicates the 
end address of the using memory 52 (FIG. 26A and 
(a) of FIG. 26B). 

When the first push button switch 39 is double- 
clicked during recording of writing information, the op- 
erating section 15 outputs operation information to 
the control code selecting section 40, and the control 
code selecting section 40 requests the first control 
code executing section 41 to execute a code for 
changing the address of the UNDO pointer 56 to the 
end address of the using memory 52. The first code 
executing section 41 requests the access control 
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section 14 to change the address ((a) of FIG. 26B). 

When the writing operation is continued after the 
UNDO pointer 56 is set the end address of the using 
memory 52 eventually becomes larger than the ad- 
dress of the UNDO pointer 56, and the UNDO pointer 5 
56 is located in the area of the using memory 52 ((b) 
of FIG. 26B). When writing information input after the 
UNDO pointer 56 is set is to be invalidated to restore 
writing information upon setting of the UNDO pointer 
56, an UNDO command is executed in a menu mode 10 
(to be described later). Upon execution of the UNDO 
command, the end address of the using memory 52 
is changed to the address of the UNDO pointer 56, 
and the memory state upon setting of the UNDO poin- 
ter 56 is restored ((c) of FIG. 26B). 15 

FIGS. 27 A and 27B are views showing the menu 
selecting operation. 

When the first rotary switch 35 is rotated through 
90-degree in a specific direction (e.g., the clockwise 
direction), as shown in FIG. 27B, from an initial state 20 
shown in FIG. 27A, the operating section 15a outputs 
operation information to the control code selecting 
section 40. The control code selecting section 40 re- 
quests a sixth control code executing section 46 to 
execute a code for selecting various menu items, thus 25 
setting a menu selecting mode. 

FIG. 28 shows the menu selecting operation in 
more detail. 

When the second rotary switch 36 is rotated in the 
menu selecting mode shown in FIG. 27B, the operat- 30 
ing section 15b outputs operation information to the 
control code selecting section 40. Since the operation 
mode is the menu selecting mode, the control code 
selecting section 40 outputs the corresponding infor- 
mation to the menu selecting code which is being exe- 35 
cuted by the sixth control code executing section 46. 
The sixth control code executing section 46 outputs 
a code for displaying a character string corresponding 
to the menu item, which is currently selected accord- 
ing to the operation information, to the information 40 
display section 18 on the basis of the menu selecting 
code and the operation information. The information 
display section 18 controls the second display 18c to 
display a menu corresponding to the received code. 
In FIG. 28, the sixth control code executing section 46 45 
outputs a code for displaying a character string cor- 
responding to a FILE SAVE function. 

As described above, various menu items are dis- 
played on the display by scrolling, as in FIGS. 21 Aand 
21 B, and a user can specify a desired menu item so 
(function). 

FIGS. 29A and 29B show an operation executed 
when all the contents of the using memory are to be 
erased. FIG. 29A shows the control flow, and FIG. 
29B shows states before and after the operation. 55 

When the first push button switch 38 is clicked in 
the menu selecting mode shown in FIG. 27B, the cur- 
rently displayed menu item is selected and executed. 



An operating section 15d outputs operation informa- 
tion to the control code selecting section 40. The con- 
trol code selecting section 40 outputs the operation 
information to the menu selecting code which is being 
executed by the sixth control code executing section 
46. The sixth control code executing section 46 exe- 
cutes an ALL ERASE code selected by the operation 
information on the basis of the menu selecting code. 
The sixth control code executing section 46 requests 
the access control section 14 to return the end ad- 
dress of the using memory 52 to the start address of 
the using memory 52 on the basis of the ALL ERASE 
code, thus invalidating whole writing information 
which is being written. 

FIG. 30 shows an operation based on inclination 
recognition of the information input device 10. The in- 
clination recognizing section 17 automatically selects 
a specific function. 

An inclination recognizing device is cylindrical, 
and pairs of switches 68 (first switches 66 and second 
switches 67) are respectively arranged at upper and 
lower opposing positions of the cylinder. The cylinder 
incorporates a conductor 65 which is free to move 
vertically. 

When the pen tip 60 of the information input de- 
vice 10 faces down, the conductor 65 is moved by 
gravity to a position where it is damped between the 
first switches 66. When the first switches 66 are elec- 
trically connected, a circuit corresponding to the first 
switches 66 in the inclination recognizing section 17 
is enabled, and outputs corresponding inclination in- 
formation to the control code selecting section 40. 
The control code selecting section 40 selects a writ- 
ing mode from the inclination information, and re- 
quests the second control code executing section 42 
to execute a writing mode code. 

When the pen tip 60 of the information input de- 
vice 1 0 faces up, the conductor 65 is moved by gravity 
to a position where it is clamped between the second 
switches 67. When the second switches 67 are elec- 
trically connected, a circuit corresponding to the sec- 
ond switches 67 in the inclination recognizing section 
17 is enabled, and outputs corresponding inclination 
information to the control code selecting section 40. 
The control code selecting section 40 selects an 
eraser mode from the inclination information, and re- 
quests the second control code executing section 42 
to execute an eraser mode code. 

FIGS. 31 A to 31C show an operation for erasing 
writing information. The information input device 10 
comprises information writing sections 11a and 11b in 
the pen tip 60 and in an end portion opposite to the 
pen tip 60. The information writing section 11b in the 
end portion opposite to the pen tip 60 will be especial- 
ly referred to as an information erasing section here- 
inafter. 

When a writing operation is performed with the 
information writing section 11b while the pen tip-60 of 
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the information input device 10 faces up in FIG. 31 A, 
the inclination recognizing section 17 automatically 
selects the eraser mode. When a closed curve is writ- 
ten on a paper sheet with the information erasing sec- 
tion 11b, stroke information of the closed curve is re- 5 
corded as special codes for an erasing region. When 
the first push button switch 38 is double-clicked after 
the closed curve is written, recording of one erasing 
region is completed. An image on the paper sheet is 
erased by erasing the image in the closed curve using 10 
a normal eraser. FIGS. 31 B and^31C show this state. 
In this case, FIG. 31 B shows the erasing state on the 
memory, and FIG. 31 C shows the erasing state on a 
writing medium. 

FIGS. 32 and 33 are views showing the method 15 
of storing erasing information, and respectively show 
the contents of the information storing section 13 as 
in FIGS. 12 and 13. FIG. 32 shows the types of stored 
code of a written image, and FIG. 33 shows stored in- 
formation of the written image. An erasing operation 20 
performed by the operation shown in FIG. 31 A is at- 
tained not by physically erasing recorded writing infor- 
mation but by additionally recording new writing infor- 
mation of a boundary line indicating an erasing re- 
gion. 25 

When the information input device 1 0 is set in the 
eraser mode, the second control code executing sec- 
tion 42 outputs information associated with an oper- 
ation mode to the access control section 14. The ac- 
cess control section 14 adds a special storage code 30 
(-3, -3) to the head of writing information to indicate 
that subsequent writing information is boundary line 
information of an erasing region. When the erasing re- 
gion is written, the same information as normal writing 
information is recorded. Upon completion of designa- 35 
tion of the erasing region, the operating section 15 
outputs operation information to the access control 
section 14 via the function selecting section 16, and 
the access control section 14 records an end code (- 
1 , -1 ) in the same manner as storage of writing infor- 40 
mation. 

When recorded writing information is reproduced 
by the information display section, a written image is 
reproduced in the order of operations, i.e., an image 
is written, and is then erased. Finally, a desired writ- 45 
ten image is reproduced. When an UNDO operation 
is performed after the erasing operation, since writing 
information remains, the erased image can be re- 
stored by only invalidating writing information of the 
erasing region. 50 

FIGS. 34A and 34B show another method of stor- 
ing erasing information. When erasing information 
shown in FIGS. 32 and 33 is frequently written in the 
memory, the memory is wastef ully used. Also, the re- 
production speed on the display is lowered. In order 55 
to prevent this, the information input device also pro- 
vides a function of physically erasing writing informa- 
tion to be erased when there is no possibility that an 
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erased image may be restored. 

This function is called in, e.g., the following case. 
When a new UNDO pointer 56 is set, the erasing re- 
gion is present in the writing information before the 
UNDO pointer 56. In this case, since writing informa- 
tion corresponding to this erasing region is no longer 
expected to be subjected to an UNDO operation, the 
writing information to be erased is physically erased 
using the writing information of the erasing region. An 
actual erasing operation is attained in such a manner 
that an UNDO pointer 56 updating code, which is be- 
ing executed by the first control code executing sec- 
tion 41, executes a writing information erasing code. 
The writing information erasing code erases the writ- 
ing information as follows using writing information of 
the erasing region. 

In a system memory area in the information stor- 
ing section 13 of the information input device 10, a vir- 
tual bitmap area is reserved. When a new UNDO 
pointer 56 is set, writing information of an erasing re- 
gion before the UNDO pointer 56 is searched. If one 
erasing region is found, the writing information eras- 
ing code requests the access control section 14 to as- 
sign a virtual bitmap area with a size capable of in- 
cluding the erasing area, and to reproduce the eras- 
ing region into the virtual bitmap. In this case, the 
erasing region is reproduced in the virtual bitmap 
area, so that bit information in the erasing region is 1, 
and bit information outside the erasing region is 0 
(FIG. 34A). 

Then, writing information including an erasing 
portion to be checked is reproduced on the virtual bit- 
map. When writing information is a point outside the 
virtual bitmap area, it is skipped without being 
checked. When writing information to be reproduced 
is a point in the virtual bitmap, bit information in the 
virtual bitmap at a point where the writing information 
is located is referred to. If the bit information is 0, since 
it indicates a point outside the erasing region, the writ- 
ing information is not erased; if the bit information is 
1, since it indicates a point inside the erasing region, 
the writing information is erased. By repeating this op- 
eration up to writing information immediately before 
the UNDO pointer 56, writing information in the eras- 
ing region is physically erased from the memory. Af- 
ter all the pieces of writing information are erased, 
writing information representing the erasing region is 
physically erased from the memory, thus ending the 
erasing processing (FIG. 34B). 

FIGS. 35A to 35C are views showing the first 
method for assigning ID data to writing information. 

In the methods shown in FIGS. 27Ato 29B, when 
a menu item for assigning ID data to writing informa- 
tion is selected, writing information can be recorded 
as a file having a selected input character as ID data. 

When a SAVE MODE is selected in the menu 
mode, the contents on the second display 18c are 
cleared, and a cursor is displayed at the left end of the 
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second display 18c (FIG. 35A). 

When the second rotary switch 36 is rotated, a 
character appears at the cursor position, and an Eng- 
lish letter to be displayed changes in correspondence 
with the rotational direction and the rotational s 
amount. When the first push button switch 38 is 
clicked in a state wherein a required English letter is 
displayed at the cursor position, the character at the 
cursor position is determined, and the cursor moves 
to the right by one character (FIG. 35B). When the 10 
first push button switch 38 is double-clicked in a state 
wherein all the characters are determined, written im- 
age information is recorded as a file having the deter- 
mined character string as ID data (FIG. 35C). For ex- 
ample, the first control code executing section 41 re- 15 
cords stored information of a written image shown in 
FIGS. 12, 32, and 33 as one file in the information 
storing section 13 via the access control section 14 
to have a character string determined in the SAVE 
MODE as its file name. In this manner, writing infor- 20 
mation with designated ID data can be searched from 
a plurality of pieces of writing information stored in the 
information storing section 13. 

In the above-mentioned operation, the first con- 
trol code executing section 41, which is executing the 25 
SAVE MODE code, issues a request to the access 
control section 14, and the access control section 14 
changes the using memory 52 to the used memory 51 
and, at the same time, updates the start address of 
the using memory 52, the UNDO address, and the 30 
memory use state informing address to the end ad- 
dress of the using memory 52. As a result, an initial 
state wherein a newly written image can be recorded 
is set 

FIGS. 36 and 37 show the second method of as- 35 
signing ID data to writing information in this embodi- 
ment. When a menu item for assigning ID data to writ- 
ing information is selected in the methods shown in 
FIGS. 27A to 29B, a hand-written character is recog- 
nized, and writing information can be recorded as a 40 
file having the recognition result as ID data. 

When a SAVE MODE2 is selected in the menu 
mode, the contents on the second display 18c are 
cleared, and the cursor is displayed at the left end of 
the display 18c. When the first character of a file ID 45 
is written with the information input device 10, the first 
control code executing section 41 requests the ac- 
cess control section 14, via a SAVE MODE2 code, to 
record writing information recognized by the position 
recognizing section 12 in a specific system memory 50 
area. 

When the first push button switch 38 is double- 
clicked after one character is written, the operating 
section 15d outputs operation information to the con- 
trol code selecting section 40, and the control code 55 
selecting section 40 outputs the received information 
to the first control code executing section 41 . The first 
control code executing section 41 requests the ac- 



cess control section 14 to output writing information 
of the character to a character recognizing section 21 . 
The character recognizing section 21 performs char- 
acter recognition based on the received writing infor- 
mation of the character, and outputs the recognition 
result to the control code selecting section 40. The 
control code selecting section 40 outputs the recog- 
nition result to the first control code executing section 
41. The first control code executing section 41 dis- 
plays the recognized character, and at the same time, 
advances the cursor to the right by one character, 
thus waiting for the next character writing input. When 
the first push button switch 38 is kept depressed for 
a predetermined period of time or longer upon com- 
pletion of the input of all the characters, the first con- 
trol code executing section 41 records writing infor- 
mation as a file having the recognized input character 
string as ID data on the basis of output information 
from the operating section 15 and the time recogniz- 
ing section 20. 

As described above, ID data written on a writing 
medium can be read later, and writing information 
with ID data which coincides with the read ID data can 
be searched from the memory. 

In this case, the access control section 14 
changes the using memory 52 to the used memory 
51, and updates the start address of the using mem- 
ory 52, the UNDO address, and the memory use state 
informing address to the end address of the using 
memory 52. As a result, an initial state wherein a new- 
ly written image can be recorded is set. 

The first control code executing section 41 in 
FIGS. 35A to 35C, and FIGS. 36 and 37 has a function 
associated with information recording, and a function 
associated with a menu display/menu operation. 

FIG. 38 shows the arrangement of the position in- 
formation holding device 25. 

The position information holding sections 26 
each having unique position information are arranged 
at the respective positions on the position information 
holding device 25. When the position information is 
detected by the information input device 10, the ab- 
solute coordinates of the information input device 10 
on the position information holding device 25 can be 
obtained. 

FIG. 39 shows a method of using the position in- 
formation holding device 25 by the information input 
device 10. 

Since the position recognizing section 12 of the 
information input device 10 converts position infor- 
mation into the absolute coordinates, when the posi- 
tion information holding devices 25 having various si- 
zes are used, position information conversion maps 
corresponding to these position information holding 
devices 25 are required. 

Thus, a position information conversion map 33 
corresponding to the position information holding de- 
vice 25 having a maximum size (a portion indicated 
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by dot line) which can be used for the information in- 
put device 10 is prepared, and position information is 
assigned to a position information holding device 25 
having a small size (a portion indicated by real line), 
as shown in FIG. 39. 5 

As a result, correct absolute coordinates can be 
obtained for any of the position information holding 
devices having various sizes on the basis of the com- 
mon position information conversion map. For exam- 
ple, position information "14" is converted into, e.g., 10 
absolute coordinates (4, 2) by the position information 
holding device 25 having any size. 

As described above, since the position informa- 
tion holding devices having various sizes can be used 
without modifying the information input device 1 0, an 15 
information input system which has an information in- 
put surface having a required size, and high portabil- 
ity can be provided. 

FIG. 40 shows an example of the use method of 
the position information holding device 25. 20 

Unique position information is held at each posi- 
tion on the position information holding device 25, 
and when the position information is detected by the 
information input device 10, the absolute coordinates 
of the information input device 10 on the position in- 25 
formation holding device 25 can be obtained. 

The large-area position information holding de- 
vice 25 which is formed into a sheet-like shape ((a) of 
FIG. 40; the detailed arrangement thereof will be de- 
scribed later) has high portability since it can be de- 30 
formed (e.g., may be roiled up). A required portion is 
cut off from the entire sheet, and is adhered to the 
surface of a blackboard, desk, or the like, thus con- 
stituting the information input system of the present 
invention ((b) and (c) of FIG. 40). At this time, a cor- 35 
rection for setting an origin is performed by the pos- 
ition recognizing section 12, so that writing informa- 
tion can be accurately recorded. 

The present invention is not limited to the above 
arrangement. For example, sheet-like position infor- 40 
mation holding devices 25 having various sizes from 
the beginning can be prepared. As a result, an infor- 
mation input system which comprises an information 
input surface of a required size and can be naturally 
used can be constituted by performing simple proc- 45 
essing of conventional devices having surfaces of va- 
rious sizes. 

FIG. 41 is a view for explaining the driving method 
of the writing information display device 30. The pos- 
ition recognizing section 12 of the information input so 
device 10 converts stored writing information 13 into 
a "coordinate code, color code 0 string using a position 
information map 62. Each display point of the writing 
information display device 30 has a function of storing 
display contents, and an image displayed once is kept 55 
displayed. 

The information input device 10 outputs a "coor- 
dinate code, color code" information string corre- 



sponding to writing information to a display control 
section 63 of the writing information display device 30 
simultaneously with a writing operation. The display 
control section 63 writes information of display points 
in a display storing section 64. 

As a result, since the information input device 10 
outputs coordinate information in place of continu- 
ously outputting writing information, writing informa- 
tion in the information input device 10 can be dis- 
played on the writing information display sections 30 
of various sizes. Since no video memory is used, cost 
can be reduced. 

When the same Information as that output to the 
display in the information input device 10 is output to 
the writing information display device 30, not only 
writing information, but also image information repre- 
senting the operating state of the information input 
device 10 can be displayed on a separate display sec- 
tion. 

FIGS. 42A to 42D show a case wherein a record- 
ed written pattern is different from a written pattern 
to be displayed, and show a method of reproducing a 
bold-line written image recorded by the information 
input device 10 of the present invention using the writ- 
ing information display device 30. Writing information 
is recorded as a line of "line width = 1" irrespective of 
the line width attribute, as shown in FIG. 12. For this 
reason, when an image is displayed on the writing in- 
formation display section 30, writing information 
which reflects the line width attribute must be output 
to the display section, or the writing information dis- 
play device 30 must perform image reproduction in 
consideration of the line width attribute. In this case, 
the position recognizing section 12 converts writing 
information, whose line width is expanded based on 
the line width attribute, with reference to recorded 
writing information, and outputs converted informa- 
tion to the display section, or the display control sec- 
tion 63 of the display section develops writing infor- 
mation to that whose line width is expanded (FIGS. 
42Aand 42B). 

The line width is expanded as follows. That is, 
when a stroke is present below a straight line which 
forms an angle of 45-degree with respect to the hori- 
zontal direction, the horizontal width is expanded; 
when a stroke is present above the straight line, the 
vertical width is expanded (FIGS. 42C and 42D). 

FIG. 43 shows an embodiment associated with 
reproduction of writing information by the information 
input device 10 of the present invention. In a menu for 
reproducing writing information on the writing infor- 
mation display device 30, recorded writing informa- 
tion can be reproduced and transferred to the writing 
information display device 30 using the second rotary 
switch 36 and the first push button switch 38 of the 
information input device 10. More specifically, the fol- 
lowing operation is realized when the information in- 
put device 10 controls the respective sections of the 
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writing information display device 30, as shown in 
FIG. 41 , in accordance with instructions from the sec- 
ond rotary switch 36 and the first push button switch 
38. 

When the second rotary switch 36 is rotated, writ- 5 
ing information is reproduced at high speed in units 
of recorded files. In this case, images are reproduced 
like video reproduction using a jog dial. When repro- 
duced images approach target file information, the 
first push button switch 38 is clicked to perform 10 
frame-scan reproduction. Images can be reproduced 
in the positive or negative direction depending on the 
rotational direction of the switch 36. For this reason, 
even when target file information is gone past during 
high-speed reproduction, it can be searched again in 15 
the reverse direction. 

The same reproduction as described above can 
be performed for one file. More specifically, after 
writing information of a specific file is selected, high- 
speed reproduction or frame-scan reproduction can 20 
be performed by the above-mentioned method in the 
order written from a writing start state to a writing end 
state. 

In some cases, a certain writing content in a writ- 
ten image may be designated during writing, and writ- 25 
ing information corresponding to the designated writ- 
ing content may be searched from the information 
storing section 13. FIGS. 44A to 44C show an exam- 
ple for searching designated writing information from 
the information storing section 13. 30 

This function is called, for example, when a por- 
tion of a written image is to be output to another in- 
formation input device 10 during writing with the infor- 
mation input device 10. In order to search a portion of 
a written image from the information storing section 35 
13, the following two methods are available. 

The first method is a method shown in FIG. 44A. 
When Select Mode 1 is selected in the menu mode, 
a mode for searching a written image in a region en- 
closed within a closed curve is set. When a closed 40 
curve is written on a paper sheet with the pen tip 60, 
and the first push button switch 38 is double-clicked, 
the stroke information of the closed curve is recorded 
as a special code corresponding to a search region. 

The second method is a method shown in FIG. 45 
44B. When Select Mode 2 is selected in the menu 
mode, a mode for searching a written image in a rec- 
tangle defined by two points is set. When two points 
on a diagonal line of a rectangle are designated on a 
paper sheet sing the pen tip 60, and the first push but- so 
ton switch 38 is double-clicked at the respective 
points, the stroke information of the rectangular re- 
gion is recorded as a special code corresponding to 
a search region. 

In the system memory of the information storing 55 
section 13 of the information input device 10, a virtual 
bitmap area is reserved. When a virtual bitmap 
search area is recorded, the access control section 



14 develops the virtual bitmap search area. In this 
case, the virtual bitmap search area is developed on 
the virtual bitmap area, so that bit information in the 
virtual bitmap search area is 1, and bit information 
outside the virtual bitmap area is 0, in the same man- 
ner as the erasing region shown in FIG. 34A or 34B. 

Furthermore, a working area for searching writing 
information is reserved on the system memory of the 
information storing section 13 of the information input 
device 10, and can temporarily record searched writ- 
ing information. 

Then, writing information stored in the using 
memory 52 which stores an image which is being cur- 
rently written is developed in turn on the virtual bit- 
map area. If the developed writing information corre- 
sponds to a point outside the virtual bitmap area, it is 
skipped without being checked. If the developed writ- 
ing information corresponds to a point in the virtual 
bitmap area, bit information of the virtual bitmap area 
at a point where the writing information is located is 
referred to. If the bit information is 0, since it indicates 
a point outside the search region, the writing informa- 
tion is skipped. However, if the bit information is 1, 
since it indicates a point inside the search region, the 
writing information is copied to the working area for 
searching. By repeating this operation up to the last 
writing information in the using memory 52, writing in- 
formation in the search region is searched from the 
information storing section 13. 

FIGS. 45 and 46 are views showing information 
exchange of a written image between a plurality of in- 
formation input devices 10 using the position informa- 
tion holding device 25. 

The position information holding device 25 has 
two or more connectors which can receive the pen tip 
60 of the information input device 1 0, and these con- 
nectors are coupled to each other via a bidirectional 
communication interface (information exchange l/F 
section 27). 

The pen tip 60 of the information input device 10 
is connected to the information exchange section 19 
and can exchange information with the information 
exchange section 19. 

When the pen tip 60 of one information input de- 
vice 10 is inserted into a connector, the information 
exchange section 19 of the information input device 
10 is connected to the information exchange l/F sec- 
tion 27 of the position information holding device 25, 
and the information input device 10 is connected, via 
the information exchange l/F section 27, to an infor- 
mation exchange section 19 of another information 
input device 10 inserted into another connector. The 
pen tip 60 of the information input device 10 and a 
connector of the position information holding device 
25 can exchange information signals directly by con- 
tacting the conductive pen tip 60 and the connector, 
or via a weak radio communication by bringing the 
pen tip 60 having a very weak radio function and the 
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connector to be close to each other. 

The pen tip 60 of each information inputdevice 10 
and each connector of the position information hold- 
ing device 25 respectively have small projections and 
recesses which fit with each other, and the pen tip 60 
can be inserted in a connector to only at least one spe- 
cific angle about the axis of the pen. Once the pen tip 
60 is inserted in a connector of the position informa- 
tion holding device 25, the pen tip 60 is fixed with re- 
spect to the rotational direction about the axis of the 
information input device 10. 

In a menu for receiving writing information, when 
the pen tip 60 of the information input device 1 0 at the 
receiving side is inserted in a connector of the position 
information holding device 25, and the third rotary 
switch 37 is rotated through a predetermined angle or 
more, the operating section 15c detects this rotation, 
and outputs information to the function selecting sec- 
tion 16. The function selecting section 16 outputs a 
reception start command to the information exchange 
section 19. At the beginning of reception, the informa- 
tion exchange section 19 outputs information associ- 
ated with the operating state of information reception 
to the information display section 18, and the display 
18a of the information input device 10 displays infor- 
mation indicating that the information input device 10 
at the receiving side is ready for reception. Thereafter, 
the information exchange section 19 is set in an infor- 
mation reception standby state. 

The information input device 1 0 at the output side 
is set in the menu mode of Select Mode 1 (information 
transmitting mode) or Select Mode 2 (information re- 
ceiving mode), and a written image is searched by the 
method described above with reference to FIG. 34A 
or 34B. Thereafter, when the pen tip 60 of the infor- 
mation input device 10 is inserted in the connector of 
the position information holding device 25, informa- 
tion associated with the operating state of information 
output is output to the information display section 18, 
and the display 18a of the information input device 10 
displays information indicating the information ex- 
change state. 

Thereafter, when the third rotary switch 37 is ro- 
tated through a predetermined angle or more in a di- 
rection about the axis of the pen, the operating sec- 
tion 1 5c detects the rotation, and outputs information 
to the function selecting section 16. The function se- 
lecting section 16 outputs an information output start 
command to the information exchange section 19. 

At the beginning of the output, the information in- 
put device 10 continuously transmits a hand-shake 
signal for confirming the presence of the information 
input device 10 at the receiving side for a predeter- 
mined period of time. When an information input de- 
vice 10 in a reception standby state is present, the in- 
formation exchange section 19 at the receiving side 
is set in an information reception state upon reception 
of the hand-shake signal, and at the same time, sends 
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back a hand-shake signal indicating that a reception 
preparation is ready. Upon reception of the hand- 
shake signal indicating that the reception preparation 
is ready, the information exchange section 19 at the 

5 output side begins to output information. 

During the output, the access control section 14 
for managing an information transmission area out- 
puts information associated with the ratio of already 
output information to the information exchange see- 
to tion 19. The display section 18b of the information in- 
put device 10 at the receiving side displays the infor- 
mation indicating the receiving progress state on the 
basis of the ratio of already output information trans- 
mitted via the information exchange section 19 and 

15 an amount of the received writing information. User 
can readily confirm whether the information ex- 
change is performed with no problem by observing 
the receiving progress state. 

FIG. 47 shows the first arrangement of a position 

20 recognizing system according to the present inven- 
tion. FIGS. 47 to 53 show embodiments of the posi- 
tion recognizing system. These systems can be ap- 
plied to both a case wherein the pen tip 60 comprises 
writing means onto a paper sheet and a case wherein 

25 the pen tip 60 does not comprise such means. 

Referring to FIG. 47, dielectric members having 
unique dielectric constants (which are different from 
each other depending on positions) and conductive 
plates 72 which vertically sandwich the dielectric 

30 member 71 therebetween are arranged in a matrix at 
the respective positions of the sheet-like or planar 
position information holding device 25. The upper 
conductive plates are exposed to the surface of the 
position information holding device 25, and the lower 

35 conductive plates 72 are connected to a single line. 
The line is directly connected to a terminal 73 ex- 
posed to the surface. 

The information input device 10 comprises the 
position recognizing section 12 having an oscillating 

40 circuit 86 and a waveform detecting circuit 87, and the 
information writing section 11 , which are connected in 
series with each other. These circuits are connected 
in series with each other. A conductive line 88 extends 
from the rear end portion of the pen, and is connected 

45 to the terminal 73 of the position information holding 
device 25 when the pen is used. As shown in FIG. 47, 
when the information writing section 11 contacts one 
of the conductive plate 72 on the surface, the infor- 
mation input device 10 and the position information 

so holding device 25 form a closed circuit, thus enabling 
the position recognizing section. 

Since a waveform detected by the waveform de- 
tecting circuit 87 changes depending on the capaci- 
tance of a capacitor which contacts the information 

55 writing section 11, the capacitance of the capacitor 
which contacts the distal end portion is obtained by 
the waveform detecting circuit 87, and the absolute 
position of the information writing section 11*<i.e., pen 
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tip 60 of the information input device) can be ob- 
tained. 

FIG. 48 shows another arrangement of the posi- 
tion information holding device 25 of the present in- 
vention. As shown in FIG. 48, unique dielectric mem- 5 
bers 71 are printed on respective layers by a semicon- 
ductor printing technique, and these layers are 
stacked to obtain a multi-layered structure, thus real- 
izing the position information holding device 25, 
which has unique dielectric constants at respective 10 
dots. 

FIG. 49 shows a modification of the first arrange- 
ment of the position recognizing system of the present 
invention. In this case, a writing medium (paper sheet) 
is present between the information input device and 15 
the position information holding device. 

Dielectric members 71 having unique dielectric 
constants and conductive plates 72 arranged below 
the dielectric members 71 are arranged in a matrix at 
the respective positions of the position information 20 
holding device 25. These conductive plates 72 are 
connected to a single line, and the line is directly con- 
nected to a terminal 73 exposed to the surface. 

The information input device 10 comprises the 
position recognizing section 12 having an oscillating 25 
circuit 86 and a waveform detecting circuit 87, and the 
conductive information writing section 11, which are 
connected in series with each other. The information 
writing section 11 has writing means which consists 
of a conductive material, and projects from the cen- 30 
tral portion of a conductive plate 72 having the same 
shape as that of the conductive plate 72 embedded in 
the position information holding device 25. The con- 
ductive line 88 extends from the rear end portion of 
the pen, and is connected to the terminal 73 of the 35 
position information holding device 25 when the pen 
is used. 

When a thin writing medium is placed on the pos- 
ition information holding device 25, and information is 
written thereon with the information writing section 40 
11, the position recognizing section 12 is enabled by 
a switch in the operating section 1 5 of the information 
writing section 11. 

When the conductive plate 72 of the information 
writing section 1 1 is placed above a certain capacitor 45 
portion on the surface of the position information 
holding device 25, the information input device 10 and 
the position information holding device 25 form a 
closed circuit Since a waveform detected by the wa- 
veform detecting circuit 87 changes depending on the so 
capacitance of the capacitor portion formed by the in- 
formation writing section 11, the capacitance of the 
capacitor portion which contacts the information writ- 
ing section 11 is obtained, and the absolute position 
of the information writing section 11 on the position in- 55 
formation holding device 25 can be obtained. More 
specifically, when information is written on a paper 
sheet, the position information of the written informa- 



tion is simultaneously stored in the pen. 

FIGS. .50A and 50B show the second arrange- 
ment of the position recognizing system according to 
the present invention. 

As shown in FIG. 50A, magnetic members 74 
having unique magnetic flux densities (which are dif- 
ferent from each other depending on positions) are 
arranged in a matrix at the respective positions of the 
position information holding device 25. 

The information input device 10 comprises the 
conductive information writing section 11, and the 
position recognizing section 12 having a magnetic 
sensor circuit which is constituted by a magnetic flux 
density detecting circuit 89 and a magnetoresistance 
element 90 using an electromagnet 

When a thin writing medium 29 is placed on the 
position information holding device 25, and informa- 
tion is written thereon with the information writing 
section 11, the position recognizing section 12 is en- 
abled by the operating section 15 of the information 
input device 10. 

When the magnetoresistance element of the in- 
formation writing section 11 is placed above a certain 
magnetic member 74 on the position information 
holding device 25, the resistance of the magnetore- 
sistance element 90 changes, and a potential detect- 
ed by a voltage sensor 91 also changes. Thus, the 
magnetic flux density of the magnetic member 74 at 
the position of the information writing section 11 is ob- 
tained based on the potential difference detected by 
the voltage sensor 91 , and the absolute position of the 
information writing section 11 on the position informa- 
tion holding device 25 can be recognized. 

FIGS. 51 A and 51B show the third arrangement 
of the position recognizing system according to the 
present invention. 

As shown in FIG. 51A, penetration members 75 
having unique transmittances (which are different 
from each other depending on positions), and under- 
lying reflection members 76 are arranged in a matrix 
at the respective positions on the position information 
holding device 25. 

The information input device 10 comprises the in- 
formation writing section 11, and the position recog- 
nizing section 1 2 which has a light-emitting circuit 92, 
a light-receiving circuit 94, and a transmittance de- 
tecting circuit 93. The information writing section 11 
comprises a bundle of a plurality of optical fibers 95, 
and a writing recognizing switch (the second push 
button switch 39) surrounds these optical fibers 95. 
The optical fibers 95 include light-emitting optical fib- 
ers 95a and light-receiving optical fibers 95b. 

As shown in FIG. 51 B t the bundle of optical fibers 
95 is normally retracted in the pen tip B0. When the 
pen tip 60 is pressed against a writing medium, the 
second push button switch 39 is pushed, and the pos- 
ition recognizing section 12 is enabled. At the same 
time, the bundle of optical fibers 95 projects from the 
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pen tip 60. Light output from the light-emitting optical 
fibers 95a is transmitted through a certain penetra- 
tion member 75 in the position information holding de- 
vice 25, is reflected by the underlying reflection mem- 
ber 76, and emerges outside the position information 5 
holding device 25 again. The reflected light is re- 
ceived by the light-receiving optical fibers 95b, and is 
transmitted to the light-receiving circuit 94. The trans- 
mittance detecting circuit 93 calculates the transmit- 
tance of the corresponding penetration member 75 10 
on the basis of the output intensity from the light- 
emitting circuit 92 and the input intensity to the light- 
receiving circuit 94. As a result, the absolute position 
of the information input device 10 on the position in- 
formation holding device 25 can be recognized. 15 

When the surface of the position information 
holding device 25 is colored in white by special optical 
coating, and a writing section using a special ink is 
embedded in the information writing section 11 , a writ- 
ing operation can be performed using the position in- 20 
formation holding device 25 itself as a writing medium 
29 (display device) without using paper. When an ink 
which totally reflects or absorbs light is used as the 
special ink, a position recognition error depending on 
a written image can be prevented. Furthermore, writ- 25 
ing information can be erased by an erasing section 
comprising means (e.g., the information reading sec- 
tion 11b shown in FIGS. 31 A to 31 C) capable of eras- 
ing the special ink by the same method as that descri- 
bed above with reference to FIGS. 23A to 23C. 30 

FIGS. 52A and 52B show a modification of the 
third arrangement of the position recognizing system 
of the present invention. 

As shown in FIG. 52A, penetration members 75 
having unique transmittances and serving as the in- 35 
formation writing section 11, and underlying light out- 
put openings 77 to optical fibers 95b are arranged in 
a matrix at the respective positions on the position in- 
formation holding device 25. The optical fibers 95b 
are connected to a light output opening 77 of the pos- 40 
ition information holding device 25, and all input light 
components are output to the light output opening 77. 

The information input device 1 0 comprises the in- 
formation writing section 11 and the position recog- 
nizing section 12 which has a light-emitting circuit 92, 45 
a light-receiving circuit 94, and a transmittance de- 
tecting circuit 93. The information writing section 11 
comprises a bundle of a plurality of optical fibers 95a, 
and a writing recognizing switch (second push button 
switch 39) surrounds these optical fibers 95a. The so 
optical fibers 95a are used for emitting light. 

As shown in FIG. 52B, the bundle of optical fibers 
95a is normally retracted in the pen tip 60. When the 
pen tip 60 is pressed against a writing medium 29, the 
second push button switch 39 is pushed, and the pos- 55 
ition recognizing section 12 is enabled. At the same 
time, the bundle of optical fibers 95a projects from 
the pen tip 60. Light emerging from the light-emitting 



optical fibers 95a is transmitted through the corre- 
sponding penetration member 75 in the position infor- 
mation holding device 25, and is output to the light 
output opening 77 of the position information holding 
device 25 via the input port of the corresponding opt- 
ical fiber 95b, below the penetration member 75, of 
the position information holding device 25. Then, the 
light is output to the light-receiving circuit 94 of the in- 
formation input device 1 0 via an optical fiber 95b con- 
nected to the information input device 10. The trans- 
mittance detecting circuit 93 detects the transmit- 
tance of the corresponding penetration member 75 at 
the position of the information writing section 11 on 
the basis of the output intensity from the light- 
emitting circuit 92 and the input intensity to the light- 
receiving circuit 94. As a result, the absolute position 
of the information input device 10 on the position in- 
formation holding device 25 can be recognized. 

When the surface of the position information 
holding device 25 is colored in white by special optical 
coating, and a writing section using a special ink is 
embedded in the information writing sectbn 11, a 
writing operation can be performed using the position 
information holding device 25 itself as a writing me- 
dium 29 (display device) without using paper. When 
an ink which totally reflects or absorbs light is used as 
the special ink, a position recognition error depending 
on a written image can be prevented. Furthermore, 
writing information can be erased by an erasing sec- 
tion comprising means (e.g., the information reading 
section 11b shown in FIGS. 31 A to 31 C) capable of 
erasing the special ink by the same method as that 
described above with reference to FIGS. 23Ato 23C. 

FIG. 53 shows the fourth arrangement of the pos- 
ition recognizing system of the present invention. 

The position information holding device compris- 
es a plurality of position information holding sections 
26 each of which has a micro coil 78, memory ele- 
ments 79 each storing unique position information 
(which is different depending on positions) and in- 
cluding control circuit Each micro coil 78 is arranged 
in the surface of the position information holding de- 
vice 25, and upon reception of a specific magnetic 
field, the micro coil enables the corresponding con- 
trol circuit by a generated inductive electromotive 
force. When the control circuit is enabled, it controls 
the corresponding memory element 79 to output pos- 
ition information stored therein onto a data bus 80. 

The information input device 10 comprises the 
position recognizing section 12, the power source 
section 34, an oscillating circuit 86, and the conduc- 
tive information writing section 11 . Adata bus 80a and 
a power source line 80b extend from the rear end por- 
tion of the information input device 10, and when the 
information input device 10 is used, these lines are 
connected to terminals of the data bus 80a and the 
power source line 80b of the position information 
holding device 25. The information writing section 11 
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incorporates a micro coil 78. When the information 
writing section 11 is pressed against the surface on 
the position information holding device 25, an oscil- 
lation current flows through the micro coil 78 by a 
switch of the pen tip 60, and an oscillating magnetic 5 
field is generated in the pen tip 60. 

The magnetic field generated in the pen tip 60 in- 
fluences the micro coil 78 of the position information 
holding device 25 at the position of the pen tip 60, and 
the position information in the corresponding memory 10 
element 79 is output onto the data bus 80a via the 
above-mentioned process. The' position information 
is output to the position recognizing section 12 of the 
information input device 10. With the above- 
mentioned method, the absolute position of the infor- 15 
mation input device 10 on the position information 
holding device 25 can be recognized. 

A receiving section of a serial magnetic signal 
may be connected to the micro coil in the pen tip 60, 
and an output section which can output position infor- 20 
mation stored in the corresponding memory element 
79 may be connected to the micro coil 78 of the cor- 
responding memory element 79, so that position in- 
formation can be exchanged without connecting any 
signal line. 25 

In each of the arrangements shown in FIGS. 47 
to 53, when the position information of each position 
on the position information holding device 25 is ex- 
pressed by an analog element in a multi-value logic 
manner, a difference between numerical values of 30 
position information is set to be equal to or larger than 
a detection error, thereby preventing a recognition er- 
ror of address information. For example, when each 
address information is expressed by the dielectric 
constant of a dielectric, the dielectric constants may 35 
be set to be 0, 5, 10,.... 

FIG. 54 shows an arrangement adopted when the 
position of the information writing section of the pres- 
ent invention is digitally recognized. 

Unique digital position information is stored at AO 
each position on the position information holding de- 
vice 25, and each position information is held as in- 
formation expressed by a plurality of bits arranged in 
a square or rectangular pattern. 

The pen tip 60 of the information input device 10 45 
holds a plurality of heads which are arranged in the 
same pattern as that of bits of each position informa- 
tion. Each head is used for reading one bit informa- 
tion. 

When the pen tip 60 is brought into contact with so 
the position information holding device 25, a switch of 
the pen tip 60 enables the heads, and the plurality of 
heads read one position information expressed by a 
plurality of bits. The read position information is out- 
put to the position recognizing section 12. 55 

FIGS. 55A to 55C show other arrangements of 
FIG. 54. 

Unique digital position information is held at each 



position on the position information holding device 
25. 

Each position information on the position infor- 
mation holding device 25 is stored as digital informa- 
tion expressed by n bits (4 bits in this case) which are 
arranged in a square pattern, as shown in FIG. 55. 
Frame identification information bits (12 bits in this 
case) are stored in a square pattern to surround the 
4-bit digital information. More specifically, in this 
case, 16 bits correspond to one dot. On the other 
hand, the information writing section 11 of the infor- 
mation input device 10 comprise a 20 x 20 matrix of 
reading heads each of which is smaller than the size 
of a section for storing 1-bit data on the position infor- 
mation holding device 25. The size of the information 
writing section 11 as a whole is larger than a portion 
for storing one position information on the position in- 
formation holding device 25. The information writing 
section 11 freely moves on the position information 
holding device 25 in correspondence with the move- 
ment of the pen tip 60. 

In this case, when each reading head extends 
across a boundary between bits "0" and "1" on the 
position information holding device 25, information 
cannot often be accurately read. However, since 1-bit 
information on the position information holding device 
25 is detected by a plurality of heads, heads other 
than those on the boundary can detect correct bit in- 
formation. Then, image processing is performed for 
the detected bit information, thereby restoring a plur- 
ality of pieces of "0" or "1 " information to independent 
"0" or "1" information. 

When the heads of the information writing section 
1 1 are inclined clockwise at about 45x with respect to 
the storing direction of position information on the 
position information holding device 25, as indicated 
by oblique frames, the information writing section 11 
detects position information in a state shown in a low- 
er portion of FIG. 55. A bold frame in FIG. 55 repre- 
sents that 1 bit on the holding device is read by a plur- 
ality of heads. However, since the frame identifica- 
tion information bits are arranged to be distinguished 
from address information, a portion other than the 
frame identification information bits never forms the 
same information pattern as the frame identification 
information bits. The read pattern in FIG. 55 shows 
that a group of frame information bits are read. 

Thus, matching processing of the frame identifi- 
cation information pattern is performed based on in- 
formation obtained after the above-mentioned restor- 
ation processing, and the inclination of the frame 
identification information is calculated based on the 
matching state of the frame identification informa- 
tion. As a result, the direction of the position informa- 
tion detection section can also be obtained. 

In this manner, even when the information writing 
section 11 is moved to have an arbitrary path and in- 
clination with respect to the position information hold- 
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ing device 25, each position information can be accu- 
rately identified. 

FIGS. 56Ato 56D show still another arrangement 
of FIG. 54. 

Unique digital position information is held at each 5 
position on the position information holding device 
25. 

The number of bits required for expressing posi- 
tion information increases in proportion to a square of 
the numbers of vertical and horizontal dots on the 10 
position information holding device 25. For this rea- 
son, it is important to decrease the number of bits re- 
quired for expressing position information as much as 
possible. In the following description, a method of de- 
creasing the number of bits required for expressing is 
position information will be exemplified. More specif- 
ically, the number of bits required for expressing each 
position information when position information on the 
position information holding device 25 having a 5 x 5 
dot resolution is expressed by an integer will be de- 20 
scribed below. 

FIG. 56A shows a case wherein each position in- 
formation is expressed by an integer. In this case, re- 
quired position information values are 1 to 25, and 5 
bits are required per position information. 25 

FIG. 56B shows a case wherein each position in- 
formation is expressed by two-dimensional coordin- 
ates. In this case, required position information val- 
ues are only 1 to 5. However, since two position infor- 
mation values are required to express each position, 30 
3x2 = 6 bits are required per position information. In 
other words, when each position information is ex- 
pressed by two-dimensional integer coordinates, the 
number of bits equal to or larger than that required 
when each position information is expressed by an in- 35 
teger is required. 

FIG. 56C shows a method of obtaining the current 
absolute position based on a set of two pieces of pos- 
ition information, i.e., position information of the cur- 
rent position and position information at the imme- 40 
diately preceding timing. When the information input 
device is moved from a position-of position informa- 
tion = *7" to a position of position information = "8", the 
absolute position is obtained using a table or a map- 
ping function for converting (7, 9) to coordinates (2, 45 
3). 

For this reason, when the information input de- 
vice can be moved from the position of position infor- 
mation = "7" (coordinates (2, 2) in eight directions, 
position information sets, which may be generated, 50 
are eight sets, i.e., (7. 1), (7, 2), (7, 3), (7, 8), (7, 13), 
(7, 12), (7, 11), and (7, 6). In order to uniquely obtain 
the absolute position from each of these position in- 
formation sets, position information values are ar- 
ranged in a pattern which guarantees that these pos- 55 
ition information sets do not appear when the infor- 
mation input device is moved to any other positions. 
In order to satisfy this requirement, at least integers 



"1" to "14" can be arranged in a specific pattern. 

This is because, on a 5 x 5 plate, the total number 
of combinations of two adjacent dots in the vertical, 
horizontal, and oblique directions is 80, and the num- 
ber of combinations generated by extracting two val- 
ues from values "1" to "14" is 91. 

More specifically, with this method, one position 
information can be expressed by 5 bits. This method 
is particularly suitable since the position recognizing 
system of the present invention is achieved under the 
assumption that the pen tip 60 frequently moves. Fur- 
thermore, a position information set may include 
three pieces of position information of the current 
position, a position at the immediately preceding tim- 
ing, and a position at a timing immediately before the 
immediately preceding timing. 

When the position information holding device 25 
has a 1,000 x 1,000 (vertical x horizontal) dot resolu- 
tion, the methods shown in FIGS. 56A and 56B re- 
spectively require 20 bits and 24 bits to express one 
position information. However, the method shown in 
FIG. 56C requires only 1 0 bits. As the resolution of the 
position holding device 25 increases, a reduction in 
the number of bits required for expressing one posi- 
tion information increases with this latter method. 

FIG. 56D shows a method of obtaining the current 
absolute position by simultaneously detecting posi- 
tion information at two adjacent positions in the hori- 
zontal direction. When a position information set = (1 , 
5) is detected, the absolute position is obtained using 
a table or a mapping function for converting (1, 5) to 
coordinates (2, 3). 

In order to uniquely obtain the absolute position 
from each of these position information sets, position 
information values are arranged in a pattern which 
guarantees that these position information sets do 
not appear at any other positions. If position informa- 
tion sets (1, 5) and (5, 1) can be distinguished from 
each other, at least integers "1" to "5" can be arranged 
in a specific pattern. 

This is because, on a 5 x 5 plate, the total number 
of combinations of two adjacent dots in the horizontal 
direction is 20, and the number of permutations gen- 
erated by extracting two values from values "1" to "5" 
is 20. 

More specifically, this method requires only 3 
bits per position information. This method is suitable 
for a case wherein a plurality of information writing 
sections 11 are present, and can simultaneously de- 
tect a plurality of pieces of position information on the 
position information holding device 25. As the resolu- 
tion of the position holding device 25 increases, a re- 
duction in the number of bits required for expressing 
one position information increases with this method 
as well. 

This method is effective when it is combined with 
the method shown in FIG. 54 or 55, When 40 x 40 
heads are used, and four pieces of position informa- 
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tion are simultaneously detected, at least position in- 
formation values "1" to "4" can be arranged in a spe- 
cific pattern. In this case, the number of bits required 
for expressing one position information can be 3 bits. 

Claims 

1. An information input device characterized by 
comprising: 

information writing means^ (11) for writing infor- 
mation on a writing medium; 

position recognizing means (12) for recogniz- 
ing a position of said information writing means (11) 
on the writing medium; and 

information storing means (13) for storing in- 
formation obtained from said position recognizing 
means (12). 

2. An information input device according to claim 
1, characterized in that said information writing 
means (11) includes: 

a acceleration sensor (31) for detecting accel- 
eration of said information writing means (11) during 
writing; 

a f irst integrator (32) for integrating said accel- 
eration ad calculating a velocity of said information 
writing means (11); and 

a second integrator (33) for integrating said ve- 
locity and calculating a position of said information 
writing means (11). 

3. An information input device according to claim 
1, characterized in that said information writing 
means (11) includes character recognizing means 
(21) for recognizing a character written on said writing 
medium. 

4. An information input device according to claim 
1, characterized in that said position recognizing 
means (12) includes means for determining a position 
which said acceleration sensor (31) is activated is an 
origin. 

5. An information input device according to claim 
1, characterized in that said information storing 
means (13) includes means for storing a information 
attribute code including width and density of a line 
and a writing information code which writing informa- 
tion is represented by code. 

6. An information input device according to claim 
1, characterized in that said information writing 
means (11) includes means for detecting a position of 
said information input device. 

7. An information input device according to claim 
1 , characterized by further comprising: 

instruction means (15, 17) for giving instruc- 
tion to perform a predetermined control; and 

control means (14) for controlling said informa- 
tion storing means (13) on the basis of an instruction 
of said instruction means (15, 17). 

8. An information input device according to claim 



7, characterized by further comprising function se- 
lecting means (16) for selecting predetermined func- 
tions on the basis of the instruction of said instruction 
means (15, 17). 
5 9. An information input device according to claim 

7 or 8, characterized in that said instruction means 
(15) includes at least one operating means {35 to 39); 
and 

said control means (14) has a plurality of ac- 
10 cess modes and includes means for controlling said 
information storing means (13) according to said ac- 
cess modes. 

10. An information input device according to 
claim 9, characterized in that said operating means 

is (35 to 39) includes means for turning on or off of the 
power source of said information input device. 

11. An information input device according to claim 
9, characterized in that said operating means (35 to 
39) includes means for changing at least one of width 

20 of line and density thereof. 

12. An information input device according to 
claim 9, characterized in that said operating means 
(35 to 39) includes memory use amount setting 
means (38) for informing to a user when an use 

25 amount of said information storing means (13) is 
equal to or more than a predetermined value. 

13. An information input device according to 
claim 9, characterized in that said operating means 
(35 to 39) includes UNDO pointer setting means (39) 

30 for canceling information stored before a UNDO goit- 
er is set. 

14. An information input device according to 
claim 9, characterized in that said operating means 
(35 to 39) includes means {35, 36) for storing a de- 

35 sired writing information as one file. 

15. An information input device according to 
claim 9, characterized in that said operating means 
(35 to 39) includes means (35, 36, 38) for adding iden- 
tification information to said file. 

40 16. An information input device according to 

claim 9, characterized in that said operating means 
(35 to 39) includes means (35, 38) for canceling all 
writing information. 

17. An information input device according to any 
45 one of claim 7 to claim 16, characterized by further 

comprising display means (18) for displaying at least 
one of an access mode of said control means (14) and 
an operating content thereof. 

18. An information input device according to 
so claim 7 or 8, characterized in that said instruction 

means (15) includes inclination detecting means (17) 
for detecting an inclination state of a body of said in- 
formation input device. 

19. An information input device according to 
55 claim 7 or 8, characterized in that said control means 

(14) includes means for selecting one of a writing 
mode and an erasing mode on the basis of a detecting 
result of said inclination detecting means. 
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20. An information input device according to 
claim 1, characterized in that said control means (14) 
includes means retrieving writing information indicat- 
ed by said information writing means (11) on the basis 
of information obtained from said position recogniz- 
ing means (12), stored in said information storing 
means (13). 

21. An information input device according to 
claim 1, characterized by further comprising informa- 
tion exchange means (19) for transmitting/receiving 
the writing information stored in said information stor- 
ing means (13). 

22. A position information holding device com- 
prising a plurality of position information holding sec- 
tion (26) each having a position information which is 
different from each other. 

23. A position information holding device accord- 
ing to claim 22, characterized in that said position in- 
formation holding device is formed into a sheet-like 
shape and is capable of dividing a plurality of said 
position information holding devices each including a 
plurality of said position information holding sections 
(26) and using each divided position information hold- 
ing device. 

24. A position recognizing system including a 
pen-like shape information input device (10) and a 
planar position information holding device (25), char- 
acterized in that said position information holding de- 
vice (25) includes position information holding means 
(26) for holding a plurality of position information, and 

said information input device (10) includes: 

means (11) for detecting a position informa- 
tion, which is held by said information holding device 
(25), specified by a pen tip of said information input 
device (10); 

means (12) for obtaining an absolute position 
of said pen tip on said planar position information 
holding device according to a detected position infor- 
mation; and 

means (13) for storing the obtained absolute 
position as a trace information of said pen tip. 

25. A position recognizing system according to 
claim 24, characterized in that said plurality of posi- 
tion information include different position information 
from each other. 

26. A position recognizing system according to 
claim 24, characterized in that said plurality of posi- 
tion information include a plurality set position infor- 
mation, each of which includes a predetermined num- 
ber of said position information and is different from 
each other. 

27. A position recognizing system according to 
claim 24, wherein one of said plurality of position in- 
formation includes a plurality of bit information indi- 
cating position information and a plurality of bit infor- 
mation identifying a boundary between each position 
information and the other position information. 

28. An information input device (10) according to 



claim 24, characterized by further comprising display 
device (30) for displaying motion state of said infor- 
mation input device (10) and writing information. 

29, A position recognizing system according to 
5 claim 24 or 27, characterized in that said information 

input device (10) further includes information ex- 
change means (19) for transmitting/receiving writing 
information among a plurality of said information input 
devices (10), and 
10 said position information holding device (25) 

further includes interface means (27) for connecting 
a plurality of said information exchange means of said 
information input devices (10). 

30. A position recognizing system according to 
15 claim 24 or 27, characterized in that said position in- 
formation holding device (25) includes a plurality of 
information combinations which are different combin- 
ations for adjacent position information in entire pos- 
ition information holding device (25). 
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Description 

[0001] The present invention relates to an informa- 
tion input device, a position information holding device, 
and a position recognizing system, including these s 
devices, for recognizing a position upon information 
input. 

[0002] Conventional computers are normally used 
as information processing devices. However, recent 
downsizing techniques for computers have remarkably w 
advanced, and with the advent of lap-top computers, 
pen-input type computers, or palm- top computers, a 
person always carries and uses a computer nowadays. 
In such a situation, a computer is expected to be used 
as an information input (storing) device and an informa- is 
tion output (reproducing) device. 
[0003] Information input/output processing in a lap- 
top computer shown in FIG. 1 is realized by a set of a 
display device, a character input device, and a mouse- 
type pointing device. Referring to FIG. 1. the display 20 
device is used as input/output information display 
means, the character input device is used as character 
input means, and the mouse-type pointing device is 
used as means for designating an item in a menu dis- 
played on the display device or image information input 25 
means. 

[0004] In order to realize high portability in a com- 
puter, downsizing of a character input device is neces- 
sary. However, when the character input device is 
downsized, it becomes difficult to naturally input charac- 30 
ters. For this reason, the portability of a computer is lim- 
ited by the size of the character input device. 
[0005] Thus, a pen-input type computer shown in 
FIG. 2 has been developed. Referring to FIG. 2, infor- 
mation input/output processing is realized by a set of an 35 
information input device obtained by integrating a dis- 
play device and a position recognizing device, and a 
pen-type pointing device. In this case, since the pen- 
type pointing device is also used as character input 
means, no character input device is required, thus 40 
increasing the portability of a computer. 
[0006] In the pen-input type computer, since the 
size of the display device must coincide with that of the 
position recognizing device, and the pen-input type 
computer must comprise both the display device and 45 
the position recognizing device, the portability of the 
computer is limited by the sizes of the display device 
and the position recognizing device. Furthermore, the 
display device and the position recognizing device hav- 
ing a large area and a high resolution require higher so 
cost than that of other devices. In this case, the power 
consumption increases, and a battery becomes large, 
resulting in an increase in total weight of the computer, 
and a decrease in continuous operating time using the 
battery. ss 
[0007] A palm-top computer comprising a compact 
display device and position recognizing device has 
been developed. However, since the palm-top computer 



has a small information input screen, it is difficult to nat- 
urally input information. Furthermore, since the palm- 
top computer has a small information input screen, dis- 
played information is not easy to see if the display reso- 
lution is low. Even when the display resolution is high in 
the palm-top computer, if an A4-size document is dis- 
played, characters are displayed in small -size and not 
easy to see. These problems are directly associated 
with handiness of an information input device. 
[0008] Therefore, the use of the palm-top computer 
is limited to an application for personal address informa- 
tion, schedule information, and the like. 
[0009] The computer has two different output 
modes. The first output mode is an output mode for dis- 
playing already input information, and the second out- 
put mode is an output mode for confirming an input 
state upon input of information. 
[001 0] In the first output mode, when an importance 
is placed on the display area, an output device having a 
certain size is required, and a computer having such an 
output device is normally used in a specific place. Fur- 
thermore, when an importance is placed on portability, 
limitations on the output due to a compact size of the 
computer are easily compromised. This is because, in 
this case, fine output information which is more easy to 
recognize can be obtained by a large-scale output 
device, as needed. 

[0011] In order to attain a flexible, natural informa- 
tion input operation in the second output mode, an infor- 
mation display screen and an information input screen 
having certain sizes are necessary. In addition, since 
information to be input may become at hand at any 
unspecified place, high portability is required. In order to 
accurately record input information, high display and 
input resolutions are required. This is because, in this 
case, information to be input is often transitory, and it is 
required to accurately record information at that 
instance. Therefore, in this case, in order to obtain an 
environment equivalent to that using an A4-size paper 
sheet, an A4-size output device is required, thus limiting 
portability. 

[0012] As a conventional input device, a device 
called a tablet shown in FIGS. 3 and 4 is used. 
[0013] In a tablet shown in FIG. 3. conductive lines 
are arranged in the x-y directions on the tablet. When a 
magnetic field is applied from a pen-type pointing 
device onto the tablet, an inducted voltage is generated 
in a conductive line at the position indicated by the 
pointing device, and x- and y-coordinate detecting cir- 
cuits detect the x- and y-coordinates of that point based 
on the generated voltage, thus obtaining the absolute 
coordinates of the indicated position. 
[0014] In a tablet shown in FIG. 4. pulse detecting 
circuits are arranged at least three out of four corners of 
the tablet. A pulse is applied to a predetermined position 
on the tablet using a pen-type pointing device, and a 
coordinate detecting circuit can detect the absolute 
coordinates of the predetermined position on the basis 
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of a phase difference of signals from the pulse detecting 
circuits. 

[0015] In order to allow a flexible, natural informa- 
tion input operation for a user, tablets having required 
information input areas and input resolutions must be 
selectively used in correspondence with situations. For 
this reason, it is preferable that various tablets be 
present everywhere, or a user carry various tablets. In 
this case, a reduction in cost of tablets and down-sizing 
of tablets pose a problem. 

[0016] As described above, in the conventional 
information input device, the information input device 
and the tablet must be integrated, and it is hard to real- 
ize an information input device having various input 
areas. Furthermore, when information is input using the 
pen-type pointing device, the input information must be 
displayed at the input position of the pointing device. 
Therefore, in the conventional information input device, 
since the input device, the display device, and the tablet 
must be integrated, it is difficult to realize an information 
input device having various input areas. 
[0017] Therefore, paper and pens are used as nor- 
mal portable information input media. An information 
input method using a paper sheet and a pen is natural 
to a user. On the other hand, an information input oper- 
ation using a conventional computer makes a user con- 
scious of the use of an electronic device, and handiness 
equivalent to that of an information input operation 
using a paper sheet and a pen is hardly realized. 
[0018] In an information input operation using a 
paper sheet, a pen, an eraser, and the like, various 
operations are attained by using tools themselves, and 
such an operation is natural to a user in terms of explic- 
itness of an operation. However, since various input 
operations and function selecting operations in an infor- 
mation input operation of a conventional computer are 
attained in accordance with a menu displayed on the 
display device, they have poor explicitness of an opera- 
tion. 

[0019] When a paper sheet and a pen are fre- 
quently used as information input media, it is required to 
input information written on the paper sheet to a compu- 
ter. At this time, it is preferable that an information input 
operation to a computer be easily performed. 
[0020] Conventionally, in order to input information 
recorded on a paper sheet to a computer, a scanning 
input device such as an image scanner must be used. 
The image scanner is large in size, requires cumber- 
some input operations, and is normally shared by a plu- 
rality of users. Therefore, it is hard to say that 
satisfactory conventional information input means is 
realized. 

[0021] As described above, in the conventional 
information input device, the portability is limited by the 
sizes of the display device and the position recognizing 
device. When the display device and the position recog- 
nizing device are rendered compact, an inputtable infor- 
mation size is reduced, or a cumbersome input 



operation is required. In addition, when a high-resolu- 
tion information input operation is to be realized, a high- 
resolution display device is required, resulting in high 
cost of the device itself. Furthermore, since various 

5 input operations and function selecting operations in the 
information input device are performed in accordance 
with a menu on the display device, the information input 
device has poor explicitness of an operation. 
[0022] When information recorded on a paper sheet 

w is input to a computer, an image scanner or the like 
must be used. However, since the image scanner is 
large in size, requires cumbersome operations, and is 
normally shared by a plurality of users, it is difficult to 
achieve an easy input operation. 

75 [0023] As described above, since the conventional 
information input device makes a user conscious of the 
use of an electronic device, a satisfactory information 
input method can hardly be provided. 
[0024] EP-A-0362970 describes a writing instru- 

20 ment for generating signals as writing or drawing is car- 
ried out. The instrument has a tip which interacts with 
the surface on which writing or drawing is carried out. 
The path or position of the instrument relative to the sur- 
face is determined by means of a light sensitive device 

25 which receives light from the surface at the point where 
the tip interacts with the surface. The two part form of 
claim 1 is based on this document. 
[0025] WO-A-94/01834, which forms part of the 
prior art under Article 54(3)EPC. describes an appara- 

30 tus for recognising and storing the position of a writing 
instrument relative to a writing medium. 
[0026] US-4,238,843 describes a disc-shaped 
record carrier for storing data thereon, in sections. One 
such section has an optically detectable relief structure 

35 which includes information about the track number and 
sector number. 

[0027] It is an object of the present invention to pro- 
vide an information input device which has high portabil- 
ity and a wide information display screen and 

40 information input surface, allows an input operation and 
a function selecting operation having explicitness, and 
allows a natural information input operation by naturally 
coupling a paper sheet and the information input device. 
[0028] More specifically, it is an object of the 

45 present invention to provide an information input device 
with high portability, in which information is input at an 
instance when information is written on a paper sheet 
as a display device with high portability. 
[0029] The arrangement of the overall information 

so input device according to the present invention will be 
briefly described below. That is. as shown in FIG. 5. an 
information input device 10 comprises an information 
writing section 1 1 for writing information on a writing 
medium, a position recognizing section 12 for obtaining 

55 the absolute position of the information writing section 
1 1 on the writing medium, an information storing section 
13 for storing information from the position recognizing 
section 12, the state of the information input device 10, 
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and the like, a function selecting section 16 for selecting 
a function to be executed in accordance with an opera- 
tion to the device or the inclination state of the device, 
and executing the selected function, and an access con- 
trol section 14 for controlling accesses to the informa- 5 
tion storing section in accordance with the selected 
function. 

[0030] The information input device also comprises 
an operating section 15, including buttons, switches, 
and the like, for detecting a mechanical operation, and 
supplying a detection signal to the function selecting 
section, or an inclination recognizing section 17 for rec- 
ognizing the inclination state of the device itself, and 
supplying a recognition signal to the function selecting 
section 16. The device may also comprise an informa- 
tion display section 18 for displaying a selected function 
or a written image, and an information exchange section 
19 for exchanging writing information with an external 
information device. Furthermore, when the information 
writing section 1 1 is used for the position recognizing 
section 12, position recognition with high precision can 
be attained. 

[0031] It is effective to use the information input 
device 10 as a set with a position information holding 
device 25 or an information display device for displaying 
the operating state of the device or written image infor- 
mation. The position information holding device 25 com- 
prises position information holding sections 26 
(constituting a position recognizing system according to 
the present invention) each of which holds unique posi- 
tion information corresponding to its point on the device 
having a flat surface, and allows the position recogniz- 
ing section 12 to read the position of a pen tip 60 by 
bringing the information writing section 1 1 to be close to 
(or into contact with) each position information holding 
section. 

[0032] Alternatively, the position information holding 
device 25 may comprise an interface section for cou- 
pling information exchange sections 19 of a plurality of 
information input devices 10 and be used as a set with 
the information input device 10, thus allowing easy infor- 
mation transfer. 

[0033] An information input device according to the 
invention is characterized by comprising: information 
writing means for writing information on a writing 
medium; position recognizing means for recognizing a 
position of the information writing means on the writing 
medium; and information storing means for storing 
information obtained from the position recognizing 
means. The information storing means includes means 
for storing a information attribute code including width 
and density of a line and a writing information code 
which is represented by a code of position information 
paired with a writing time of that position. 
[0034] The information writing means may include: 
a acceleration sensor for detecting acceleration of the 
information writing section during writing; a first integra- 
tor for integrating the acceleration ad calculating a 



velocity of the information writing means; and a second 
integrator for integrating the velocity and calculating a 
position of the information writing means. The informa- 
tion writing means may further include character recog- 
nizing means for recognizing a character written on the 
writing medium. The information writing means includes 
means for detecting a position of the information input 
device. 

[0035] The position recognizing means may include 
means for determining a position at which the accelera- 
tion sensor is activated as an origin. 
[0036] A position recognizing system according to 
the invention is set forth in claim 21 . 
[0037] According to the present invention, since the 
information writing section 1 1 allows a writing medium 
such as a paper sheet to be used as an information dis- 
play screen, it can provide an information display screen 
which is not limited by the size of the information input 
device 10 to a user. At the same time, the position rec- 
ognizing section 12 can realize an information input 
region which is not limited by the size of the information 
input device 10. Thus, the information input device 10 
which has a wide information display screen and infor- 
mation input region, and high portability can be pro- 
vided. When the information input device 10 is used 
together with the tablet-type position information hold- 
ing device 25 as an external device, the size and cost of 
the position information holding device 25 can be 
reduced. Thus, a portable information input system hav- 
ing various information input regions can be provided. 
[0038] Information written on a writing medium can 
be input to the information input device 10 by the infor- 
mation storing section for storing information from the 
position recognizing section 12, and the access control 
section for controlling the information storing section. 
[0039] An information input operation with explicit" 
ness can be attained by the function selecting section 
for selecting a function to be executed in accordance 
with an operation to the information input device or the 
inclination state of the information input device, and exe- 
cuting the selected information, the operating section 15 
for detecting a mechanical operation, and supplying a 
detection signal to the function selecting section, the 
inclination recognizing section for recognizing the incli- 
nation state of the device itself, and supplying a recog- 
nition signal to the function selecting section, and the 
information display section for explicitly displaying the 
selected function or the operating state of the device. 
Therefore, according to the present invention, the infor- 
mation input device 10, which can perform an informa- 
tion input operation with explicitness, can be provided. 
[0040] According to the present invention, the infor- 
mation input device which can automatically store infor- 
mation normally written on a paper sheet, and has high 
operabiiity and portability, and the position information 
holding device can be provided, and the position recog- 
nizing system which can easily and effectively recog- 
nize the position upon input of information can also be 
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provided. 

[0041] This invention -can be more fully understood 
from the following detailed description when taken in 
conjunction with the accompanying drawings, in which: 

5 

FIG. 1 is a perspective view showing a conventional 
lap-top computer; 

FIG. 2 is a perspective view showing a conventional 
pen-input type computer; 

FIGS. 3 and 4 are schematic views showing con- 10 
ventional tablets; ^ 
FIG. 5 is a diagram showing the concept of the 
overall device according to an embodiment of the 
present invention; 

FIG. 6 is a schematic diagram showing the arrange- 75 
ment of a position recognizing system including an 
information input device and a position information 
holding device according to an embodiment of the 
present invention; 

FIGS. 7A and 7B are perspective views for explain- 20 
ing a first position recognizing method using the 
information input device and the position informa- 
tion holding device according to the present inven- 
tion; 

FIG. 8 is a view for explaining a second position 25 
recognizing method using the information input 
device according to the present invention; 
FIG. 9 is a view for explaining a third position recog- 
nizing method using the information input device 
according to the present invention, and a conven- 30 
tional tablet; 

FIG. 10 is a diagram for explaining the flow of oper- 
ations in the information input device according to 
the present invention; 

FIGS. 11 A and 1 1 B are views showing an example 35 
of recording of a written image by the information 
input device according to the present invention; 
FIG. 1 2 is a table showing the types of stored codes 
of a written image; 

FIG. 13 is a table showing stored information of a 40 
written image; 

FIG. 14 is a schematic view showing a mechanism 
for detecting position information of a position infor- 
mation holding section by the information input 
device according to the present invention; 45 
FIG. 1 5 is a schematic view showing another mech- 
anism for detecting position information of a posi- 
tion information holding section by the information 
input device according to the present invention; 
FIG. 16 is a schematic view showing still another so 
mechanism for detecting position information of a 
position information holding section by the informa- 
tion input device according to the present invention; 
FIG. 1 7 is a view showing a function selecting oper- 
ation by the information input device according to ss 
the present invention; 

FIG. 18 is a view showing examples of operations 
of a function selecting section; 



FIGS. 19A and 19B are views showing an example 

of the function selecting operations, e.g., an 

ON/OFF operation of a power source; 

FIG. 20 is a view showing another example of the 

function selecting operations, e.g., an operation for 

setting or changing the writing width and the writing 

density; 

FIGS. 21 A and 21 B are views showing still another 
example of the function selecting operations, e.g., a 
menu selecting method; 

FIG. 22 is a view showing the operations of an 
access control section and an information storing 
section; 

FIGS. 23A to 23C are views showing display exam- 
ples of a memory use state; 
FIGS. 24A and 24B are views showing operations 
performed when a memory use state informing 
pointer is used; 

FIG. 25 is a supplementary explanatory view of 
FIGS. 24A and24B; 

FIGS. 26A and 26B are views showing operations 
performed when an UNDO pointer is used; 
FIGS. 27A and 27B are views showing a menu 
selecting operation; 

FIG. 28 is a view showing in more detail the menu 
selecting operation; 

FIGS. 29A and 29B are views showing operations 
performed when all the contents of a memory in 
use are erased; 

FIG. 30 is a is a view showing an operation based 
on an inclination recognizing function of the infor- 
mation input device; 

FIGS. 31 A to 31C are views showing an operation 
for erasing writing information; 
FIGS. 32 and 33 are tables showing a method of 
storing erasing information; 
FIGS. 34A and 34B are views showing another 
method of storing erasing information; 
FIGS. 35A to 35C are views showing the first 
method for assigning ID data to writing information; 
FK3S. 36 and 37 are views showing the second 
method of assigning ID data to writing information; 
FIG. 38 is a perspective view showing the arrange- 
ment of the position information holding device; 
FIG. 39 is a view showing a method of using the 
position information holding device by the informa- 
tion input device; 

FIG. 40 is a view showing an example of a method 
of using the position information holding device; 
FIG. 41 is a view showing a method of driving a 
writing information display section; 
FfGS. 42A to 42D are views showing a difference 
between a writing pattern to be recorded and a dis- 
played writing pattern; 

FIG. 43 is a view for explaining an example of a 
method of reproducing writing information accord- 
ing to the embodiment shown in FIG. 5; 
FIGS. 44A to 44C are views showing an example of 
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searching designated writing information from an 
information storing section; 
FIGS. 45 and 46 are views showing an information 
exchange operation of a written image between a 
plurality of information input devices using the posi- 
tion information holding device; 
FIG. 47 is a view showing the first arrangement of a 
position recognizing system according to the 
present invention; 

FIG. 48 is a view showing another arrangement of a 
position recognizing system according to the 
present invention; 

FIG. 49 is a view showing a modification of the first 
arrangement of the position recognizing system 
according to the present invention; 
FIGS. 50A and 50B are views showing the second 
arrangement of a position recognizing system 
according tot he present invention; 
FIGS. 51 A and 51 B are views showing the third 
arrangement of a position recognizing system 
according tot he present invention; 
FIGS. 52A and 52B are views showing a modifica- 
tion of the third arrangement of the position recog- 
nizing system according to the present invention; 
FIG. 53 is a view showing the fourth arrangement of 
a position recognizing system according to the 
present invention; 

FIG. 54 is a view showing the arrangement adopted 
when the position of an information writing section 
of the present invention is digitally recognized; 
FIGS. 55A to 55C are views showing other arrange- 
ments of FIG. 54; and 

FIGS. 56A to 56D are views showing other arrange- 
ments of FIG. 54. 

[0042] An embodiment of the present invention will 
be described below with reference to the accompanying 
drawings. 

[0043] FIG. 6 shows the schematic arrangement of 
a position recognizing system including an information 
input device and a position information holding device 
according to an embodiment of the present invention. In 
FIG. 6, dotted arrows indicate the flows of signals. 
[0044] An information input device 10 for inputting 
writing information (or position information) comprises 
an information writing section 1 1 , a position recognizing 
section 12, an information storing section 13, an access 
control section 14, at least one operating section 15, a 
function selecting section 16, an inclination recognizing 
section 17, an information display section 18, and an 
information exchange section 19. 
[0045] A position information holding device 25 is a 
tablet-type auxiliary device for the information input 
device 10, and comprises a plurality of position informa- 
tion holding sections 26 and an information exchange 
l/F section 27 (in the following description, an interface 
will be abbreviated as l/F). When the position informa- 
tion holding device 25 and the information input device 



10 are used together, a position recognizing system 
with high precision can be realized. A writing medium-29 
(e.g., a paper sheet) is placed on the surface of the 
position information holding device 25. The information 

5 input device 1 0 recognizes a written image (writing posi- 
tion) with high precision by writing information on the 
writing medium 29. Since the position information hold- 
ing device 25 comprises the information exchange l/F 
section 27, connected to the information exchange sec- 

w tion of the at least one information input device 10, for 
exchanging information between the information input 
device 10 and the position information holding device 

25, the device 25 can also be used as an auxiliary 
device for performing an easy information operation 

75 between a plurality of information input devices 10. 
[0046] A writing information display device 30 is a 
compact display device capable of performing a high- 
definition display operation. The writing information dis- 
play device 30 has a plurality of display points, and has 

20 a function of storing display information at each display 
point, and a function of receiving image information 
such as new writing information written by the informa- 
tion input device 10, the operating state of the informa- 
tion input device 10, and the like. The writing information 

25 display device 30 is an auxiliary device for allowing easy 
understanding of information input by a user by display- 
ing a high-definition reduction-scale image of an image 
written on a paper sheet, a function selected by the 
information input device 10. the operating state of the 

30 information input device 10, and the like. 

[0047] The information writing section 11 con- 
structs a pen tip 60 of the information input device 10 
(information writing device is also referred to as a pen 
tip hereinafter), and has a function of detecting position 

35 information of the position information holding sections 

26. The information writing section 1 1 may further have 
a function of writing information on a writing medium 29. 
The information writing section 11 also includes a 
switch (not shown) for starting a reading operation of 

40 position information. 

[0048] The position recognizing section 12 obtains 
the position of the pen tip 60 (i.e., the information writing 
section 1 1) of the information input device 10. When the 
information input device 10 and the position information 

45 holding device 25 are used together, the position recog- 
nizing section 1 2 obtains the absolute position on a writ- 
ing medium on the basis of position information 
detected based on each position information holding 
section 26. 

so [0049] The information storing section 13 stores 
writing information, information associated with the 
state of the device, and the like. 
[0050] The access control section 14 controls the 
information storing section 13. More specifically, the 

55 access control section 14 stores position information 
obtained (or recognized) by the position recognizing 
section 12 in the information storing section 13 in 
accordance with a function in execution or the operating 
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state of the information input device 10. and retneves 
accesses wrrting information, which is placed on 
polnfoTthe posrtion information ^espor^ng to 

5K section 12. - «*J 

stored in the information stonng sect.cn 13. 
[0051] The operating section 15 detects an opera- 
rt^ionated by a user to the informat.on input dev,ce 
10 aS Sste detected operation information to ro 
the function selecting section 16. OTPCUtes a 

[0052] The function selecting section 16 exeortesa 
Lmined function on the basis of operation inter- 

[0053] The inclination recognizing section 17 recog 
She inclination state of the information input device 
10 Ind outputs the inclination information of the inter- » 
L^iSdiice 10 to the function se.ect.ng section 

Jo 6 0541 The information display section 18displaysa 

SSnTte Ssolute coordinates on the portion info, 

S^tSL*- sections are con* 
ffas nSu.es having high independence M, e * 
objects and control of the respective sections b 
Sned by exchanging messages. For example, the 

ation such as a write or read access to a physical mem 
orv The access control section 14 holds, eg. an 
address table of the memory, and transmits messages 
address raws o. u information 
to the nformation storing secnon io. momnrv 
etnrina section 13 performs a complicated memo y 

ST FIGS 7A and 7B are views for explam.ng the 
ESritamrtUng method using the information ss 
SKSrS- the posrtion informa*on holding 
Zice 25 according to the present invention. FIG. 7A 
shows the schematic arrangement of the position infor- 



mation holding device-25. and f IG. 7E lis a view for 
explaining the position recognizing method. 
[0058] As shown in"FlG. 7A, the position informa- 
tion holding section 26 at each position of the posrton 
information holding device 25 holds unique position 

iSr^The pen tip 60 of the informtioninput 
device 10 reads the position information. When the pen 
tip 60 is pressed against the surface of the potion 
information holding device 25. the switchot ^ 'nfonra- 
tjon writing section 11 is turned on. and starts detection 
(reading) of position information of the corresponding 
SS Iteration noldingsection^The fcjw-ton 
Sing section 11 outputs the deteoted<re^ i p*ton 
information (e.g.. position information .rating pos. 
tion = 10") to the position recognizing section 12. The 
information input device 10 holds ^J*™""?" 
dated with the ananging state of position ^nformatK won 
2 posrtion information holding device 2&JW 
from position information to coordinate '"formation is 
performed using the map information as needed^ 
[0060] As described above, according to the 
present invention, the absolute position oT the perr tip. 60 
of the information input device 10 can be receded 

12 can be incorporated in the information input device 
10 thus improving portability of the posrtion .nformaton 
holding device 25. and at the same time 
r00611 FIG. 8 is a view for explaining the second 
position recognizing method using ^ r ™*" j"^ 
^ice 10 of the present invention. The posrtion recog- 
nizing method in this embodiment uses an acceleration 

sensor » • 

[0062]' Referring to FIG. 8. the information vwrting 
Lection 1 1 comprises an acceleration sensor 8 hafnt 
integrator 32. and a second integrator 33_The aoce ler 
ation sensor 31 detects an .acceleration AW x . y 
and z-axis directions upon movement of the pen tip 60 
ofthe information input device 10. Thetirst 
integrates the acceleration A(t) detected by the acceler- 
ation sensor 31 to obtain a velocity V(t). and the second 
SaSr 33 integrates the velocity V(t) to obtain the 
Ste position X(t) of the pen «p« In this case *e 
origin of thTabsolute coordinates of thepentp€Oisthe 
start point of the coordinates of the pen t.p60*the start 
point of the operation of the acceleration sensor 31. 
50063] with this arrangement, the position of the 
pen tip 60 in the three-dimensional space can be 
detected by only the information input device 1a and 
neTer a Let which is required in the corona, 
device nor the posrtion information holding device 25 
shown in FIG. 7A are required. Therefore, the informa- 
tion input device 10 has high portability, and can recog- 
nize stroke information of a written image at an arbitrary 

roOMl FIG 9 is a view for explaining the third posi- 
tion recognizing method using the information input 
device 10 of the present invention and a conventional 
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tablet. 

[0065] The information writing section 11 of the 
information input device 10 incorporates a magnetic sig- 
nal generating section for causing the tablet to detect 
the position of the pen tip 60, and a switch (not shown) 5 
for transmitting a magnetic signal. When the pen tip 60 
is pressed against the tablet, the magnetic signal is 
transmitted from the pen tip 60. The tablet incorporates 
a position recognition assisting section for obtaining the 
absolute position of the pen tip 60 by detecting an 10 
inducted electromotive force (i.e.. an inducted current) 
generated in a conductive line below the pen tip 60 by 
the magnetic signal from the pen tip 60. The information 
input device 10 incorporates a wired or radio l/F (not 
shown) for receiving the position information of the pen is 
tip 60 recognized by the tablet, and the position recog- 
nizing section 12 recognizes the information received by 
the l/F as the position information of the pen tip 60. 
[0066] The position information of the pen tip 60 
recognized by the position recognizing section 1 2 is out- 20 
put to the access control section 14. The function 
selecting section 16 requests the access control section 
14 to process the position information on the basis of a 
function in execution, and the inclination or motion state 
of the information input device 10. The access control 25 
section 14 requests the information storing section 13 to 
store the position information. 
[0067] As described above, when position recogni- 
tion is performed by the method shown in FIG. 7B or 9. 
a paper sheet is placed on the position information hold- 30 
ing device 25 or the tablet, and the pen tip 60 comprises 
normal writing means, so that information written on the 
paper sheet can be automatically stored. When position 
recognition is performed by the method shown in FIG. 8, 
the same recognition processing as described above 35 
can be attained by only the information input device 10. 
[0068] FIG. 10 is a view for explaining the flow of 
the operations in the information input device 10 of the 
present invention. 

[0069] The pen tip 60 which can write information 40 
on a paper sheet incorporates the information writing 
section 11, and a switch (not shown) for operating the 
information writing section 11. When the pen tip 60 is 
pressed against the position information holding device 
25. detection of the position information of each position 45 
information holding section 26 is started. 
[0070] When a paper sheet is fixed to the position 
information holding device 25, and information is written 
on the paper sheet with the pen tip 60, the position infor- 
mation of the pen tip 60 detected by the information writ- so 
ing section 1 1 is output to the access control section 14 
via the position recognizing section 12. On the other 
hand, a time recognizing section 20 outputs the writing 
time of each point to the access control section 14 in 
synchronism with the output of the position information ss 
from the information writing section 11 to the access 
control section 14. The access control section 14 stores 
the position information from the position recognizing 



unit 12 and the time information from the time recogniz- 
ing section 20 as one pair of information in the informa- 
tion storing section 13. 

[0071] FIGS. 11 A and 11B are views showing an 
example of recording of a written image by the informa- 
tion input device 10 of the present invention. FIG. 11 A 
shows character information written on the position 
information holding sections 26. FIG. 11B shows the 
positions of the position information holding sections 26 
corresponding to the character information shown in 
FIG. 11 A, and hatched portions represent the position 
information of the position information holding sections 
26 corresponding to the character information shown in 
FIG. 11 A. 

[0072] When a letter "a" is written on a paper sheet 
fixed on the position information holding sections 26. a 
position information string corresponding to the position 
information of the position information holding sections 
26 below the written points is recorded in the order of 
written strokes. For example, when a letter "a" is written, 
stroke information corresponds to a position information 

string in the order of (21, 20, 28. 27 55). 

[0073] FIGS. 12 and 13 show an embodiment asso- 
ciated with stored data of a written image by the infor- 
mation input device 10 of the present invention. FIG. 12 
shows the types of stored codes of a written image, and 
FIG. 13 shows stored information of the written image. 
[0074] Referring to FIG. 1 2, the position information 
of each point in the position information string shown in 
FIG. 11B is paired with the writing time of the corre- 
sponding point, and constitutes one writing information 
code (position information, writing time). For example, 
for a point written at position "21" at time "0000", a writ- 
ing information code (21, 0000) is generated. When one 
writing stroke ends, and the pen tip 60 is released from 
a paper sheet, a special information code (to be referred 
to as an "end code" hereinafter) (-1. -1) indicating the 
end of one writing stroke is added to the end of a stroke 
information code string. With this end code, each stroke 
information is stored to be distinguished from other 
information. 

[0075] As shown in FIG. 13, a writing attribute code 
(string) is inserted in a writing information code (string) 
so as to discriminate a writing attribute such as a writing 
width, a writing density, and the like. The writing 
attribute is changed by performing a specific operation 
to the operating section 15 by a user when the pen tip 
60 is separated from a paper sheet. The writing attribute 
code is distinguished from a normal writing information 
code since it starts with a special information code (-2. - 
2). The contents of the writing attribute include attribute 
information such as a line width, density, and the like, 
which are required when a written image is reproduced 
by a display. In this case, for example, attribute informa- 
tion of the density consists of a color conversion code 
used for reproducing an image on a multi-color display, 
and a dither conversion code used for reproducing an 
image on a monochrome display. The end of the writing 
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attribute code is identified by an end code (-1 , -1) like in 
the writing information code. 

[0076] An image written on a paper sheet is con- 
verted into the above-mentioned codes, and these 
codes are recorded in the information storing section 
13. 

[0077] FIGS. 14 to 16 show the mechanism for 
detecting the position information of each position infor- 
mation holding section 26 by the information input 
device 10 of the present invention. 
[0078] The size of each point which records posi- 
tion information on the position information holding 
device 25 is about 0.1 mm if the resolution is 300 dpi. 
For this reason, the size of a head for detecting position 
information of one point often becomes smaller than the 
size of the pen tip 60. In this case, the entire pen tip 60 
is not used as a head, but a small head 60a is arranged 
in the pen tip 60. 

[0079] FIG. 14 shows the head 60a arrangement 
method adopted when the pen tip 60 never wears like a 
felt-tip pen. a ballpoint pen. or the like (felt-tip pen type). 
In this case, the head 60a is incorporated in a portion 
slightly recessed from the end tip of the information writ- 
ing section 11. 

[0080] FIG. 15 shows the head arrangement 
method adopted when the pen tip 60 wears like a 
mechanical pencil (mechanical pencil type/ballpoint pen 
type). In this case, a spiral spring 61 is arranged to 
extend downward from a portion including the pen tip 60 
along the pen tip 60. and the head 60a is connected to 
the distal end of the spring. The normal head position is 
adjusted to be located below the normal projecting posi- 
tion of the pen tip 60. When the pen tip 60 is pressed 
against a paper sheet, the head 60a contacts the sheet 
surface upon contraction of the spring 61 . 
[0081] FIG. 16 shows the head arrangement 
method adopted when the information writing section 
11 wears like a mechanical pencil in the same manner 
as in FIG. 15. In this case, a telescopic rod using a 
spring 61 is arranged on a portion including the pen tip 
60, and the information writing section 11 is connected 
to the distal end of the rod. The normal position of the 
information writing section 1 1 is adjusted to be located 
below the normal projecting position of the pen tip 60. 
When the pen tip 60 is pressed against a paper sheet, 
the head 60a contacts the sheet surface upon contrac- 
tion of the spring 61. 

[0082] With the above-mentioned methods, even 
when the information input device 10 with a bold pen tip 
60 is used together with the position information holding 
device 25 with a high point resolution, the absolute 
value of the pen tip 60 can be uniquely detected. 
[0083] FIG. 1 7 shows the function selecting opera- 
tion by the information input device 10 of the present 

invention. . 
[0084] The information input device 10 comprises 
at least one operating section 1 5 which can recognize a 
push operation, a rotation operation, or the like. The 



information input device 10 shown in FIG. 17 allows first 
to third rotation operations and first and second push 
operations. Each of the operating sections 15 for per- 
forming these operations outputs predetermined opera- 
5 tion information set therein to the function selecting 
section 16. The function selecting section 16 holds con- 
trol program codes for executing various functions, a 
currently executed function, and the operating state, 
and selects and executes a control program code corre- 
10 sponding to the operation information from the operat- 
ing section 15. the currently executed function, and the 
operating state, thereby controlling the information writ- 
ing section 11, the position recognizing section 12, the 
access control section 14, and the like. The information 
1S display section 18 controls a display 18a to display the 
current operating state, the currently executed function, 
and other necessary information. 
[0085] FIG. 18 shows the operation of the function 
selecting section 16. 
20 [0086] The function selecting section 1 6 comprises 
a control code selecting section 40 and first to third con- 
trol code executing sections 41 to 43. 
[0087] Each of the first to third control code execut- 
ing sections 41 to 43 holds control codes corresponding 
25 to various functions such as a writing mode, an eraser 
mode, and the like, and executes a control code 
selected by output information from the control code 
selecting section 40, thus controlling the information 
writing section 1 1 . the position recognizing section 12. 
30 the access control section 14, and the like. 

[0088] The control code selecting section 40 holds 
a table of control codes held by the control code execut- 
ing sections, and a condition table which describes con- 
ditions under which the respective control codes are to 
35 be executed, and also holds information such as a cur- 
rently executed function, the operating state, and the 
like. The section 40 selects control codes to be exe- 
cuted on the basis of these pieces of information and 
the operation information output from operating sec- 
40 tions 1 5a to 1 5e. and requests the corresponding first to 
third control code executing sections 41 to 43 to execute 
the control codes. 

[0089] FIGS. 19A and 19B are views showing an 
example of the function selecting operation, i.e.. an 
45 ON/OFF operation of a power source. In this embodi- 
ment, upon rotation of a first rotary switch 35 for per- 
forming the first rotation operation of the information 
input device 10. the power source of the information 
input device 10 is turned on/off. 
so [0090] As shown in FIG. 19A, when the power 
source is OFF, the first rotary switch 35 is located at a 
predetermined position, and first and second displays 
18b and 18c are OFF. 

[0091] When the first rotary switch 35 for perform- 
55 ing the first rotation operation is rotated in the direction 
of an arrow in FIG. 19B, the operating section 15 out- 
puts operation information of the f irst rotary-switch 35 to 
the function selecting section 16. The function selecting 
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section 16 selects a power-ON code from operation 
information of the control code selecting section 40, and 
requests a fourth control code executing section 44 to 
execute the selected code. The fourth control code exe- 
cuting section 44 executes the power-ON code to turn 
on a power source section 28, and executes a startup 
code (not shown) to cause the first display 18b to dis- 
play a message "power ON". 
[0092] FIG. 20 is a view showing an example of the 
function selecting operation, i.e., an operation for setting 
or changing the writing width and density. In this case, 
the writing attribute such as a line width, density, and 
the like is changed by a push operation to the informa- 
tion writing section 1 1 of the information input device 1 0 
or a rotation operation to the pen tip 60 thereof. 
[0093] The information writing section 1 1 has a sec- 
ond push button switch 39 which allow a push operation 
and the pen tip 60 has a third rotary switch 37 which 
allow a rotation operation. When each of the third rotary 
switch 37 and the second push button switch 39 is oper- 
ated, the corresponding operation information is output 
to the function selecting section 16 via the operating 
section 15c or 15e. 

[0094] When the third rotary switch 37 is operated 
(i.e.. the pen tip 60 is simply rotated), the control code 
selecting section 40 selects a control code for changing 
the line width, and requests the third control code exe- 
cuting section 43 to execute the selected control code. 
The third control code executing section 43 changes the 
writing attribute associated with the line width of a sub- 
sequently written image to the designated line width 
code. 

[0095] When the third rotary switch 37 and the sec- 
ond push button switch 39 are simultaneously operated 
(i.e.. the pen tip 60 is rotated while the information writ- 
ing section 11 is pushed), the control code selecting 
section 40 selects a control code for changing the line 
density, and requests a fifth control code executing sec- 
tion 45 to execute the selected code. The fifth control 
code executing section 45 changes the writing attribute 
associated with the density of a subsequently written 
image to the designated density code. 
[0096] FIGS. 21 A and 21 B are views showing an 
example of the function selecting operation, i.e.. a menu 
selecting method. 

[0097] In FIG. 20, when the control code for chang- 
ing the line width is executed, the first display 18b dis- 
plays a message "lead being changed". When the third 
rotary switch 37 is rotated in the direction of an arrow in 
FIG. 21 A. line density information displayed on the sec- 
ond display 18 scrolls upon operation of the third rotary 
switch 37, as shown in FIG. 21 B. so that one of various 
line densities can be selected. When a required line 
density is displayed on the second display 18c, a new 
line density is selected by, e.g.. double-clicking a first 
push button switch 38. 

[0098] FIG. 22 shows the operations of the access 
control section 14 and the information storing section 



13. The access control section 14 holds a memory man- 
aging table 50 consisting of address information for 
managing writing information, and performing various 
memory operations. In this case, a memory corre- 

5 sponds to the information storing section 13. An access 
to the memory managing table 50 is made when the first 
control code executing section 41 of the functionselect- 
ing section 1 6 requests the access control section 1 4 to 
make an access. 

10 [0099] The memory managing table 50 has infor- 
mation such as the upper- and lower-limit addresses of 
a user memory, the start address of a memory 52 in use 
(to be referred to as a using memory hereinafter), an 
UNDO address, the end address of the using memory 

is 52, a memory use state informing address, and the like. 
[0100] The upper- and lower-limit addresses of the 
user memory define a memory area which can store 
user's writing information. Each writing information 
which was recorded in the past is stored in turn from the 

20 lower-limit address of the user memory as a file with ID 
data. The memory area which already stores writing 
information as a file will be referred to as a used mem- 
ory 51 hereinafter. 

[0101] The start address of the using memory 52 
25 indicates a memory address at which recording of new 
writing information is started, i.e., the end address of the 
used memory 51 . At the subsequent addresses, writing 
information which is being currently recorded is stored. 
[0102] The end address of the using memory 52 
30 corresponds to an address from which writing informa- 
tion to be written in future begins to be stored. More 
specifically, the memory area of writing information 
recorded so far is defined from the start address to the 
end address of the using memory 52. and this memory 
35 area will be referred to as the "using memory 52" here- 
inafter. A memory area after the end address of the 
using memory 52 will be referred to as an "unused 
memory 53" hereinafter. 

[01 03] The UNDO address is an address for restor- 

40 ing stored writing information to a previous specific 
state. The UNDO address can be arbitrarily set in the 
using memory 52. When a writing operation is contin- 
ued after an UNDO address is set. and then. UNDO 
processing is executed, writing information after the 

45 UNDO address is invalidated to restore a state upon 
setting of the UNDO address. 
[0104] A memory use state warning address is an 
arbitrary address set in the area of the unused memory 
53. When the end address of the using memory 52 

so exceeds the memory use state warning address, a 
memory use state can be explicitly informed to a user by 
generating, e.g.. a warning tone. 
[01 05] FIGS. 23A to 23C show display examples of 
the memory use state. 

55 [01 06] The information input device 1 0 comprises a 
display which can graphically display the memory use 
state. Referring to FIG. 23A. the memory use state is 
displayed on the first display 18b. On the first display 
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18b, the left end corresponds to the lower-limit address 
of the user memory, and the right end corresponds to 
the upper-limit address of the user memory. The first 
display 18b displays three memory states ("used mem- 
ory 51", "using memory 52", and "unused memory 53") 5 
shown in FIG. 22 using rectangular regions having dif- 
ferent patterns or colors, so that a user can readily 
understand the memory states. 
[0107] The display operation on the first display 18b 
is performed as follows. That is, every time the first con- 10 
trol code executing section 41 executes a memory oper- 
ation, the control code selecting section 40 requests the 
first control code executing section 41 to execute a 
memory state display code, the first control code exe- 
cuting section 41 receives information of the memory 75 
managing table 50 from the access control section 14, 
and requests the information display section 18 to per- 
form a display in accordance with the received informa- 
tion. 

[01 08] At the beginning of writing, as shown in (a) of 20 
FIG. 23B, only the used memory 51 and the unused 
memory 53 are displayed, and the start and end 
addresses of the using memory 52 coincide with the 
end address of the used memory 51 . As writing informa- 
tion is recorded in the information storing section 1 3. the 25 
end address of the using memory 52 increases, and an 
area from the start address to the end address of the 
using memory 52 corresponds to the using memory 52, 
thus recording writing information in the format shown in 
FIG. 1 2 ((b) of FIG. 23B). When a series of writing ends, 30 
and an operation for ending writing is performed, the 
using memory 52 is changed to the used memory 51, 
and the start address of the using memory 52 is 
changed to the end address of the using memory 52 ((c) 
of FIG.23BandFIG.23C). 35 
[01 09] FIGS. 24A and 24B show the operation exe- 
cuted when a memory use state informing pointer 55 is 
used. The memory use state informing pointer 55 indi- 
cates a memory use state informing address. 
[0110] At the beginning of writing shown in FIG. 40 
24A and (a) of FIG. 24B, the memory use state inform- 
ing pointer 55, the used memory 51. and the unused 
memory 53 are displayed, the start and end addresses 
of the using memory 52 coincide with the end address 
of the used memory 51, and the memory use state 45 
informing pointer 55 indicates the end address of the 
using memory 52. In an initial state wherein the memory 
use state informing pointer 55 coincides with the end 
address of the using memory 52, the access control 
section 14 does not execute any operation associated so 
with storage of writing information. More specifically, 
when writing is started in this state, the access control 
section 14 informs a message indicating this to the con- 
trol code selecting section 40, and the first control code 
executing section 41 executes a code for generating a ss 
warning tone, thus attracting a user's attention. 
[0111] When the first push button switch 38 is 
depressed in the initial state, a writing information 
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recording state is set «b) of FIG. 24B). An operating 
section (not shown) outputs operation information of the 
f irst push button switch 38 to the control code selecting 
section 40, and the first control code executing section 
41 requests the access control section 14 to increase 
the address of the memory use state informing pointer 
by a specific amount. When the first push button switch 
38 is depressed a plurality of number of times, the 
address is increased in correspondence with the 
number of times of depression. 
[01 1 2] When the start address of the using memory 
52 is increased by writing ((c) of FIG. 24B), and is about 
to exceed the address of the memory use state inform- 
ing pointer 55, the access control section 14 informs a 
message indicating this to the control code selecting 
section 40, and the first control -code executing section 
41 generates a warning tone, thus informing the mem- 
ory state to a user ((d) of FIG. 24B). At the same time, 
the first control code executing section 41 requests the 
access control section 14 to increase the address of the 
memory use state informing pointer 55 by a specific 
amount. Upon repetition of this operation, a user can 
explicitly recognize the memory use state. 
[01 1 3] FIG. 25 shows the operation associated with 
the memory use state informing pointer 55 when the 
writing operation ends. 

[0114] During recording of writing information «a) 
of FIG. 25), when the first and second push button 
switches 38 and 39 are simultaneously depressed, the 
operating section 15 outputs operation information to 
the control code selecting section 40, and the control 
code selecting section 40 requests the first control code 
executing section 41 to execute a code for changing the 
address of the memory use state informing pointer 55 to 
the end address of the using memory 52. The first con- 
trol code executing section 41 requests the access con- 
trol section 14 to change the address. 
[01 15] As described above, when the memory use 
state informing pointer 55 coincides with the end 
address of the using memory 52, since the access con- 
trol section 14 does not perform any operation associ- 
ated with storage of a written image, the writing 
operation ends at that time ((b) of FIG. 25). 
[0116] FIGS. 26A and 26B show the operation 
when an UNDO pointer 56 is used. The UNDO pointer 
56 is a rectangular region indicating the UNDO address, 
and is used for restoring the memory to a state upon 
setting of the UNDO pointer 56. 
[0117] At the beginning of writing, the UNDO 
pointer 56. the used memory 51 , and the unused mem- 
ory 53 are displayed, the start and end addresses of the 
using memory 52 coincide with the end address of the 
used memory 51, and the UNDO pointer 56 indicates 
the end address of the using memory 52 (FIG. 26A and 
(a) of FIG. 26B). 

[01 1 8] When the first push button switch 39 is dou- 
ble-clicked during recording of writing information, the 
operating section 15 outputs operation information to 
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the control code selecting section 40, and the control 
code selecting section 40 requests the first control code 
executing section 41 to execute a code for changing the 
address of the UNDO pointer 56 to the end address of 
the using memory 52. The first code executing section 
41 requests the access control section 1 4 to change the 
address ((a) of FIG. 26B). 

[01 1 9] When the writing operation is continued after 
the UNDO pointer 56 is set. the end address of the 
using memory 52 eventually becomes larger than the 
address of the UNDO pointer 56. and the UNDO pointer 
56 is located in the area of the using memory 52 ((b) of 
FIG. 26B). When writing information input after the 
UNDO pointer 56 is set is to be invalidated to restore 
writing information upon setting of the UNDO pointer 56, 
an UNDO command is executed in a menu mode (to be 
described later). Upon execution of the UNDO com- 
mand, the end address of the using memory 52 is 
changed to the address of the UNDO pointer 56. and 
the memory state upon setting of the UNDO pointer 56 
is restored ((c) of FIG. 26B). 

[0120J FIGS. 27A and 27B are views showing the 
menu selecting operation. 

[0121] When the first rotary switch 35 is rotated 
through 90-degree in a specific direction (e.g., the 
clockwise direction), as shown in FIG. 27B. from an ini- 
tial state shown in FIG. 27A ( the operating section 15a 
outputs operation information to the control code select- 
ing section 40. The control code selecting section 40 
requests a sixth control code executing section 46 to 
execute a code for selecting various menu items, thus 
setting a menu selecting mode. 
[0122] FIG. 28 shows the menu selecting operation 
in more detail. 

[01 23] When the second rotary switch 36 is rotated 
in the menu selecting mode shown in FIG. 27B, the 
operating section 15b outputs operation information to 
the control code selecting section 40. Since the opera- 
tion mode is the menu selecting mode, the control code 
selecting section 40 outputs the corresponding informa- 
tion to the menu selecting code which is being executed 
by the sixth control code executing section 46. The sixth 
control code executing section 46 outputs a code for 
displaying a character string corresponding to the menu 
item, which is currently selected according to the opera- 
tion information, to the information display section 18 on 
the basis of the menu selecting code and the operation 
information. The information display section 18 controls 
the second display 1 8c to display a menu corresponding 
to the received code. In FIG. 28, the sixth control code 
executing section 46 outputs a code for displaying a 
character string corresponding to a FILE SAVE function. 
[0124] As described above, various menu items are 
displayed on the display by scrolling, as in FIGS. 21 A 
and 21 B, and a user can specify a desired menu item 
(function). 

[0125] FIGS. 29A and 29B show an operation exe- 
cuted when all the contents of the using memory are to 



be erased. FIG. 29A shows the control flow, and FIG. 
29B shows states before and after the operation. 
[0126] When the first push button switch 38 is 
clicked in the menu selecting mode shown in FIG. 27B, 
5 the currently displayed menu item is selected and exe- 
cuted. An operating section 15d outputs operation infor- 
mation to the control -code selecting section 40. The 
control code selecting section 40 outputs the operation 
information to the menu selecting code which is being 
w executed by the sixth control code executing section 46. 
The sixth control code executing section 46 executes an 
ALL ERASE code selected by the operation information 
on the basis of the menu selecting code. The sixth con- 
trol code executing section 46 requests the access con- 
15 trol section 14 to return the end address of the using 
memory 52 to the start address of the using memory 52 
on the basis of the ALL ERASE code, thus invalidating 
whole writing information which is being written. 
[0127] FIG. 30 shows an operation based on incli- 
ne nation recognition of the information input device 10. 
The inclination recognizing section 17 automatically 
selects a specific function. 

[0128] An inclination recognizing device is cylindri- 
cal, and pairs of switches 68 (first switches 66 and sec- 
25 ond switches 67) are respectively arranged at upper 
and lower opposing positions of the cylinder. The cylin- 
der incorporates a conductor 65 which is free to move 
vertically. 

[01 29] When the pen tip 60 of the information input 
30 device 10 faces down, the conductor 65 is moved by 
gravity to a position where it is clamped between the 
first switches 66. When the first switches 66 are electri- 
cally connected, a circuit corresponding to the first 
switches 66 in the inclination recognizing section 17 is 
35 enabled, and outputs corresponding inclination informa- 
tion to the control code selecting section 40. The control 
code selecting section 40 selects a writing mode from 
the inclination information, and requests the second 
control code executing section 42 to execute a writing 
40 mode code. 

[0130] When the pen tip SO of the information input 
device 10 faces up, the conductor 65 is moved by grav- 
ity to a position where it is clamped between the second 
switches 67. When the second switches 67 are electri- 
cs cally connected, a circuit corresponding to the second 
switches 67 in the inclination recognizing section 17 is 
enabled, and outputs corresponding inclination informa- 
tion to the control code selecting section 40. The control 
code selecting section 40 selects an eraser mode from 
so the inclination information, and requests the second 
control code executing section 42 to execute an eraser 
mode code. 

[0131] FIGS. 31 A to 31 C show an operation for 
erasing writing information. The information input 
55 device 10 comprises information writing sections 11a 
and 1 1b in the pen tip 60 and in an end portion opposite 
to the pen tip 60. The information writing section 11b in 
the end portion opposite to the pen tip 60 will be espe- 
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cially referred to as an information erasing section here- 
inafter. 

[0132] When a writing operation is performed with 
the information writing section 11b while the pen tip 60 
of the information input device 10 faces up in FIG. 31 A, s 
the inclination recognizing section 17 automatically 
selects the eraser mode. When a closed curve is written 
on a paper sheet with the information erasing section 
11b, stroke information of the closed curve is recorded 
as special codes for an erasing region. When the first io 
push button switch 38 is double-clicked after the closed 
curve is written, recording of one erasing region is com- 
pleted. An image on the paper sneet is erased by eras- 
ing the image in the closed curve using a normal eraser. 
FIGS. 31B and 31C show this state. In this case, FIG. 15 
31 B shows the erasing state on the memory, and FIG. 
31 C shows the erasing state on a writing medium. 
[0133] FIGS. 32 and 33 are views showing the 
method of storing erasing information, and respectively 
show the contents of the information storing section 13 20 
as in FIGS. 12 and 13. FIG. 32 shows the types of 
stored code of a written image, and FIG. 33 shows 
stored information of the written image. An erasing 
operation performed by the operation shown in FIG. 
31 A is attained not by physically erasing recorded writ- 25 
ing information but by additionally recording new writing 
information of a boundary line indicating an erasing 
region. 

[0134] When the information input device 10 is set 
in the eraser mode, the second control code executing 30 
section 42 outputs information associated with an oper- 
ation mode to the access control section 1 4. The access 
control section 14 adds a special storage code (-3, -3) to 
the head of writing information to indicate that subse- 
quent writing information is boundary line information of 35 
an erasing region. When the erasing region is written, 
the same information as normal writing information is 
recorded. Upon completion of designation of the eras- 
ing region, the operating section 15 outputs operation 
information to the access control section 14 via the ao 
function selecting section 16. and the access control 
section 14 records an end code (-1, -1) in the same 
manner as storage of writing information. 
[0135] When recorded writing information is repro- 
duced by the information display section, a written 45 
image is reproduced in the order of operations, i.e., an 
image is written, and is then erased. Finally, a desired 
written image is reproduced. When an UNDO operation 
is performed after the erasing operation, since writing 
information remains, the erased image can be restored so 
by only invalidating writing information of the erasing 
region. 

[01 36] FIGS. 34A and 34B show another method of 
storing erasing information. When erasing information 
shown in FIGS. 32 and 33 is frequently written in the ss 
memory, the memory is wastefully used. Also, the 
reproduction speed on the display is lowered. In order to 
prevent this, the information input device also provides a 



function of physically erasing writing information to be 
erased when there is no possibility that an erased 
image may be restored. 

[0137] This function is called in, e.g., the following 
case. When a new -UNDO pointer 56 is set, the erasing 
region is present in the writing information before the 
UNDO pointer 56. In this case, since writing information 
corresponding to this erasing region is no longer 
expected to be subjected to an UNDO operation, the 
writing information to be erased is physically erased 
using the writing information of the erasing region. An 
actual erasing operation is attained in such a manner 
that an UNDO pointer 56 updating code, which is being 
executed by the first control code executing section 41, 
executes a writing information erasing code. The writing 
information erasing code erases the writing information 
as follows using writing information of the erasing 
region. 

[0138] In a system memory area in the information 
storing section 13 of the information input device 10, a 
virtual bitmap area is reserved. When a new UNDO 
pointer 56 is set, writing information of an erasing region 
before the UNDO pointer 56 is searched. If one erasing 
region is found, the writing information erasing code 
requests the access control section 1 4 to assign a vir- 
tual bitmap area with a size -capable of including the 
erasing area, and to reproduce the erasing region into 
the virtual bitmap. In this case, the erasing region is 
reproduced in the virtual bitmap area, so that bit infor- 
mation in the erasing region is 1 , and bit information out- 
side the erasing region is 0 (FIG. 34A). 
[0139] Then, writing information including an eras- 
ing portion to be checked is reproduced on the virtual 
bitmap. When writing information is a point outside the 
virtual bitmap area, it is skipped without being checked. 
When writing information to be reproduced is a point in 
the virtual bitmap, bit information in the virtual bitmap at 
a point where the writing information is located is 
referred to. If the bit information is 0, since it indicates a 
point outside the erasing region, the writing information 
is not erased; if the bit information is 1 , since it indicates 
a point inside the erasing region, the writing information 
is erased. By repeating this operation up to writing infor- 
mation immediately before the UNDO pointer 56, writing 
information in the erasing region is physically erased 
from the memory. After all the pieces of writing informa- 
tion are erased, writing information representing the 
erasing region is physically erased from the memory, 
thus ending the erasing processing <FK3. 34B). 
[01 40] FIGS. 35A to 35C are views showing the first 
method for assigning ID data to writing information. 
[0141] In the methods shown in FK3S.27A to 29B, 
when a menu item for assigning ID data to writing infor- 
mation is selected, writing information can be recorded 
as a file having a selected input character as ID data. 
[0142] When a SAVE MODE is selected in the 
menu mode, the contents on the second display 18c are 
cleared, and a cursor is displayed at the left end of the 



13 



25 



EP 0 615 209 B1 



second display 18c (FIG. 35A). 
[0143] When the second rotary switch 36 is rotated, 
a character appears at the cursor position, and an Eng- 
lish letter to be displayed changes in correspondence 
with the rotational direction and the rotational amount, s 
When the first push button switch 38 is clicked in a state 
wherein a required English letter is displayed at the cur- 
sor position, the character at the cursor position is 
determined, and the cursor moves to the right by one 
character (FIG. 35B). When the first push button switch 10 
38 is double-clicked in a state wherein all the characters 
are determined, written image information is recorded 
as a file having the determined character string as ID 
data (FIG. 35C). For example, the first control code exe- 
cuting section 41 records stored information of a written 75 
image shown in FIGS. 12, 32, and 33 as one file in the 
information storing section 13 via the access control 
section 14 to have a character string determined in the 
SAVE MODE as its file name. In this manner, writing 
information with designated ID data can be searched 20 
from a plurality of pieces of writing information stored in 
the information storing section 13. 
[0144] In the above-mentioned operation, the first 
control code executing section 41, which is executing 
the SAVE MODE code, issues a request to the access 25 
control section 14, and the access control section 14 
changes the using memory 52 to the used memory 51 
and, at the same time, updates the start address of the 
using memory 52, the UNDO address, and the memory 
use state informing address to the end address of the 30 
using memory 52. As a result, an initial state wherein a 
newly written image can be recorded is set. 
[0145] FIGS. 36 and 37 show the second method of 
assigning ID data to writing information in this embodi- 
ment. When a menu item for assigning ID data to writing 35 
information is selected in the methods shown in FIGS. 
27A to 29B, a hand-written character is recognized, and 
writing information can be recorded as a file having the 
recognition result as ID data. 

[0146] When a SAVE MODE2 is selected in the ao 
menu mode, the contents on the second display 18c are 
cleared, and the cursor is displayed at the left end of the 
display 18c. When the first character of a file ID is writ- 
ten with the information input device 10, the first control 
code executing section 41 requests the access control 45 
section 14, via a SAVE MODE2 code, to record writing 
information recognized by the position recognizing sec- 
tion 12 in a specific system memory area. 
[0147] When the first push button switch 38 is dou- 
ble-clicked after one character is written, the operating so 
section 15d outputs operation information to the control 
code selecting section 40, and the control code select- 
ing section 40 outputs the received information to the 
first control code executing section 41. The first control 
code executing section 41 requests the access control 55 
section 14 to output writing information of the character 
to a character recognizing section 21. The character 
recognizing section 21 performs character recognition 



based on the received writing information of the-charac- 
ter, and outputs the recognition result to the control 
code selecting section 40. The control code selecting 
section 40 outputs the recognition result to the first con- 
trol code executing section 41. The first control code 
executing section 41 displays the recognized character, 
and at the same time, advances the cursor to the right 
by one character, thus waiting for the next character 
writing input. When the first push button switch 38 is 
kept depressed for a predetermined period of time or 
longer upon completion of the input of all the characters, 
the first control code executing section 41 records writ- 
ing information as a file having the recognized input 
character string as ID data on the basis of output infor- 
mation from the operating section 15 and the time rec- 
ognizing section 20. 

[0148] As described above, ID data written on a 
writing medium can be read later, and writing informa- 
tion with ID data which coincides with the read ID data 
can be searched from the memory. 
[0149] In this case, the access control section 14 
changes the using memory 52 to the used memory 51 . 
and updates the start address of the using memory 52, 
the UNDO address, and the memory use state inform- 
ing address to the end address of the using memory 52. 
As a result, an initial state wherein a newly written 
image can be recorded is set. 
[01 50] The first control code executing section 41 in 
FIGS. 35A to 35C. and FIGS. 36 and 37 has a function 
associated with information recording, and a function 
associated with a menu display/menu operation. 
[0151] FIG. 38 shows the arrangement of the posi- 
tion information holding device 25. 
[01 52] The position information holding sections 26 
each having unique position information are arranged at 
the respective positions on the position information 
holding device 25. When the position information is 
detected by the information input device 10, the abso- 
lute coordinates of the information input device 10 on 
the position information holding device 25 can be 
obtained. 

[0153] FIG. 39 shows a method of using the posi- 
tion information holding device 25 by the information 
input device 10. 

[0154] Since the position recognizing section 12 of 
the information input device 10 converts position infor- 
mation into the absolute coordinates, when the position 
information holding devices 25 having various sizes are 
used, position information conversion maps corre- 
sponding to these position information holding devices 
25 are required. 

[0155] Thus, a position information conversion map 
33 corresponding to the position information holding 
device 25 having a maximum size (a portion indicated 
by dot line) which can be used for the information input 
device 10 is prepared, and position information is 
assigned to a position information holding device 25 
having a small size (a portion indicated by real line), as 
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shown in FIG. 39. 

[01 56] As a result, correct absolute coordinates can 
be obtained for any of the position information holding 
devices having various sizes on the basis of the com- 
mon position information conversion map. For example, 5 
position information "14" is converted into, e.g., abso- 
lute coordinates (4, 2) by the position information hold- 
ing device 25 having any size. 
[01 57] As described above, since the position infor- 
mation holding devices having various sizes can be io 
used without modifying the information input device 10, 
an information input system which has an information 
input surface having a required size, and high portability 
can be provided. 

[0158] FIG. 40 shows an example of the use 15 
method of the position information holding device 25. 
[0159] Unique position information is held at each 
position on the position information holding device 25, 
and when the position information is detected by the 
information input device 1 0, the absolute coordinates of so 
the information input device 10 on the position informa- 
tion holding device 25 can be obtained. 
[0160] The large-area position information holding 
device 25 which is formed into a sheet-like shape ((a) of 
FIG. 40; the detailed arrangement thereof will be 25 
described later) has high portability since it can be 
deformed (e.g., may be rolled up). A required portion is 
cut off from the entire sheet, and is adhered to the sur- 
face of a blackboard, desk, or the like, thus constituting 
the information input system of the present invention 30 
((b) and (c) of FIG. 40). At this time, a correction for set- 
ting an origin is performed by the position recognizing 
section 12, so that writing information can be accurately 
recorded. 

[0161] The present invention is not limited to the 35 
above arrangement. For example, sheet-like position 
information holding devices 25 having various sizes 
from the beginning can be prepared. As a result, an 
information input system which comprises an informa- 
tion input surface of a required size and can be naturally <o 
used can be constituted by performing simple process- 
ing of conventional devices having surfaces of various 
sizes. 

[0162] FIG. 41 is a view for explaining the driving 
method of the writing information display device 30. The 45 
position recognizing section 12 of the information input 
device 10 converts stored writing information 13 into a 
"coordinate code, color code" string using a position 
information map 62. Each display point of the writing 
information display device 30 has a function of storing so 
display contents, and an image displayed once is kept 
displayed. 

[0163] The information input device 10 outputs a 
"coordinate code, color code" information string corre- 
sponding to writing information to a display control sec- ss 
tion 63 of the writing information display device 30 
simultaneously with a writing operation. The display 
control section 63 writes information of display points in 



a display storing section 64. 

[0164] As a result, since the information input 
device 10 outputs coordinate information in place of 
continuously outputting writing information, writing infor- 
mation in the information input device 10 can be dis- 
played on the writing information display sections 30 of 
various sizes. Since no video memory is used, cost can 
be reduced. 

[01 65] When the same information as that output to 
the display in the information input device 10 is output to 
the writing information display device 30, not only writ- 
ing information, but also image information representing 
the operating state of the information input device 10 
can be displayed on a separate display section. 
[0166] FIGS. 42A to 42D show a case wherein a 
recorded written pattern is different from a written pat- 
tern to be displayed, and show a method of reproducing 
a bold-line written image recorded by the information 
input device 10 of the present invention using the writing 
information display device 30. Writing information is 
recorded as a line of "line width = 1" irrespective of the 
line width attribute, as shown in FIG. 12. For this reason, 
when an image is displayed on the writing information 
display section 30, writing information which reflects the 
line width attribute must be output to the display section, 
or the writing information display device 30 must per- 
form image reproduction in consideration of the line 
width attribute. In this case, the position recognizing 
section 12 converts writing information, whose line 
width is expanded based on the line width attribute, with 
reference to recorded writing information, and outputs 
converted information to the display section, or the dis- 
play control section 63 of the display section develops 
writing information to that whose line width is expanded 
(FIGS. 42Aand 42B). 

[0167] The line width is expanded as follows. That 
is, when a stroke is present below a straight line which 
forms an angle of 45-degree with respect to the horizon- 
tal direction, the horizontal width is expanded; when a 
stroke is present above the straight line, the vertical 
width is expanded (FIGS. 42C and 42D). 
[0168] FIG. 43 shows an embodiment associated 
with reproduction of writing information by the informa- 
tion input device 10 of the present invention. In a menu 
for reproducing writing information on the writing infor- 
mation display device 30. recorded writing information 
can be reproduced and transferred to the writing infor- 
mation display device 30 using the second rotary switch 
36 and the first push button switch 38 of the information 
input device 10. More specifically, the following opera- 
tion is realized when the information input device 10 
controls the respective sections of the writing informa- 
tion display device 30, as shown in FIG. 41, in accord- 
ance with instructions from the second rotary switch 36 
and the first push button switch 38. 
[01 69] When the second rotary switch 36 is rotated, 
writing information is reproduced at high speed in units 
of recorded files. In this case, images are reproduced 
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like video reproduction using a jog dial. When repro- 
duced images approach target file information, the first 
push button switch 38 is clicked to perform frame-scan 
reproduction. Images can be reproduced in the positive 
or negative direction depending on the rotational direc- 
tion of the switch 36. For this reason, even when target 
file information is gone past during high-speed repro- 
duction, it can be searched again in the reverse direc- 
tion. 

[0170] The same reproduction as described above 
can be performed for one file. More specifically, after 
writing information of a specific file is selected, high- 
speed reproduction or frame-scan reproduction can be 
performed by the above-mentioned method in the order 
written from a writing start state to a writing end state. 
[0171] In some cases, a certain writing content in a 
written image may be designated during writing, and 
writing information corresponding to the designated 
writing content may be searched from the information 
storing section 13. FIGS. 44A to 44C show an example 
for searching designated writing information from the 
information storing section 13. 
[0172] This function is called, for example, when a 
portion of a written image is to be output to another 
information input device 10 during writing with the infor- 
mation input device 10. In order to search a portion of a 
written image from the information storing section 13. 
the following two methods are available. 
[0173] The first method is a method shown in FIG. 
44A. When Select Mode 1 is selected in the menu 
mode, a mode for searching a written image in a region 
enclosed within a closed curve is set. When a closed 
curve is written on a paper sheet with the pen tip 60, 
and the first push button switch 38 is double-clicked, the 
stroke information of the closed curve is recorded as a 
special code corresponding to a search region. 
[0174] The second method is a method shown in 
FIG. 44B. When Select Mode 2 is selected in the menu 
mode, a mode for searching a written image in a rectan- 
gle defined by two points is set. When two points on a 
diagonal line of a rectangle are designated on a paper 
sheet using the pen tip 60, and the first push button 
switch 38 is double-clicked at the respective points, the 
stroke information of the rectangular region is recorded 
as a special code corresponding to a search region. 
[0175] In the system memory of the information 
storing section 13 of the information input device 10, a 
virtual bitmap area is reserved. When a virtual bitmap 
search area is recorded, the access control section 14 
develops the virtual bitmap search area. In this case, 
the virtual bitmap search area is developed on the vir- 
tual bitmap area, so that bit information in the virtual bit- 
map search area is 1, and bit information outside the 
virtual bitmap area is 0, in the same manner as the 
erasing region shown in FIG. 34 A or 34B. 
[0176] Furthermore, a working area for searching 
writing information is reserved on the system memory of 
the information storing section 13 of the information 



input device 10, and can temporarily record searched 
writing information. 

[0177] Then, writing information stored in the using 
memory 52 which stores an image which is being cur- 

5 rently written is developed in turn on the virtual bitmap 
area. If the developed writing information corresponds 
to a point outside the virtual bitmap area, it is skipped 
without being checked. If the developed writing informa- 
tion corresponds to a point in the virtual bitmap area, bit 

10 information of the virtual bitmap area at a point where 
the writing information is located is referred to. If the bit 
information is 0. since it indicates a point outside the 
search region, the writing information is skipped. How- 
ever, if the bit information is 1, since it indicates a point 

15 inside the search region, the writing information is cop- 
ied to the working area for searching. By repeating this 
operation up to the last writing information in the using 
memory 52, writing information in the search region is 
searched from the information storing section 13. 

20 [0178] FIGS. 45 and 46 are views showing informa- 
tion exchange of a written image between a plurality of 
information input devices 10 using the position informa- 
tion holding device 25. 

[0179] The position information holding device -25 
25 has two or more connectors which can receive the pen 
tip 60 of the information input device 10, and these con- 
nectors are coupled to each other via a bidirectional 
communication interface (information exchange l/F sec- 
tion 27). 

30 [0180] The pen tip 60 of the information input 
device 10 is connected to the information exchange 
section 19 and can exchange information with the infor- 
mation exchange section 19. 

[01 81 ] When the pen tip 60 of one information input 
35 device 10 is inserted into a connector, the information 
exchange section 19 of the information input device 10 
is connected to the information exchange l/F section 27 
of the position information holding device 25. and the 
information input device 10 is connected, via the infor- 
40 mation exchange l/F section 27, to an information 
exchange section 19 of another information input device 
1 0 inserted into another connector. The pen tip 60 of the 
information input device 10 and a connector of the posi- 
tion information holding device 25 can exchange infor- 
45 mation signals directly by contacting the conductive pen 
tip 60 and the connector, or via a weak radio communi- 
cation by bringing the pen tip 60 having a very weak 
radio function and the connector to be dose to each 
other. 

so [0182] The pen tip 60 of each information input 
device 10 and each connector of the position informa- 
tion holding device 25 respectively have small projec- 
tions and recesses which fit with each other, and the 
pen tip 60 can be inserted in a connector to only at least 

55 one specific angle about the axis of the pen. Once the 
pen tip 60 is inserted in a connector of the position infor- 
mation holding device 25. the pen tip 60 is fixed with 
respect to the rotational direction about the axis of the 
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information input device 10. 

[0183] In a menu for receiving writing information, 
when the pen tip 60 of the information input device 10 at 
the receiving side is inserted in a connector of the posi- 
tion information holding device 25, and the third rotary s 
switch 37 is rotated through a predetermined angle or 
more, the operating section 15c detects this rotation, 
and outputs information to the function selecting section 
16. The function selecting section 16 outputs a recep- 
tion start command to the information exchange section 10 
19. At the beginning of reception, the information 
exchange section 19 outputs information associated 
with the operating state of information reception to the 
information display section 18. and the display 18a of 
the information input device 10 displays information 15 
indicating that the information input device 10 at the 
receiving side is ready for reception. Thereafter, the 
information exchange section 19 is set in an information 
reception standby state. 

[0184] The information input device 10 at the output 20 
side is set in the menu mode of Select Mode 1 (informa- 
tion transmitting mode) or Select Mode 2 (information 
receiving mode), and a written image is searched by the 
method described above with reference to FIG. 34A or 
34B. Thereafter, when the pen tip 60 of the information 25 
input device 10 is inserted in the connector of the posi- 
tion information holding device 25, information associ- 
ated with the operating state of information output is 
output to the information display section 1 8, and the dis- 
play 18a of the information input device 10 displays 30 
information indicating the information exchange state. 
[01 85] Thereafter, when the third rotary switch 37 is 
rotated through a predetermined angle or more in a 
direction about the axis of the pen, the operating section 
15c detects the rotation, and outputs information to the 35 
function selecting section 16. The function selecting 
section 16 outputs an information output start command 
to the information exchange section 19. 
[0186] At the beginning of the output, the informa- 
tion input device 10 continuously transmits a hand- 40 
shake signal for confirming the presence of the informa- 
tion input device 10 at the receiving side for a predeter- 
mined period of time. When an information input device 
10 in a reception standby state is present, the informa- 
tion exchange section 19 at the receiving side is set in 45 
an information reception state upon reception of the 
hand-shake signal, and at the same time, sends back a 
hand-shake signal indicating that a reception prepara- 
tion is ready. Upon reception of the hand-shake signal 
indicating that the reception preparation is ready, the so 
information exchange section 19 at the output side 
begins to output information. 

[0187] During the output, the access control section 
14 for managing an information transmission area out- 
puts information associated with the ratio of already out- ss 
put information to the information exchange section 19. 
The display section 18b of the information input device 
10 at the receiving side displays the information indicat- 
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ing the receiving progress state on the basis of the ratio 
of already output information transmitted via the infor- 
mation exchange section 19 and an amount of the 
received writing information. User can readily confirm 
whether the information exchange is performed with no 
problem by observing the receiving progress state. 
[0188] FIG. 47 shows the first arrangement of a 
position recognizing system according to the present 
invention. FIGS. 47 to 53 show embodiments of the 
position recognizing system. These systems can be 
applied to both a case wherein the pen tip 60 comprises 
writing means onto a paper sheet and a case wherein 
the pen tip 60 does not comprise such means. 
[0189] Referring to FIG. 47. dielectric members 
having unique dielectric constants (which are different 
from each other depending on positions) and conduc- 
tive plates 72 which vertically sandwich the dielectric 
member 71 therebetween are arranged in a matrix at 
the respective positions of the sheet-like or planar posi- 
tion information holding device 25. The upper conduc- 
tive plates are exposed to the surface of the position 
information holding device 25, and the lower conductive 
plates 72 are connected to a single line. The line is 
directly connected to a terminal 73 exposed to the sur- 
face. 

[0190] The information input device 10 comprises 
the position recognizing section 12 having an oscillating 
circuit 86 and a waveform detecting circuit 87, and the 
information writing section 11, which are connected in 
series with each other. These circuits are connected in 
series with each other. A conductive line 88 extends 
from the rear end portion of the pen, and is connected 
to the terminal 73 of the position information holding 
device 25 when the pen is used. As shown in FIG. 47, 
when the information writing section 1 1 contacts one of 
the conductive plate 72 on the surface, the information 
input device 10 and the position information holding 
device 25 form a closed circuit, thus enabling the posi- 
tion recognizing section. 

[01 91 ] Since a waveform detected by the waveform 
detecting circuit 87 changes depending on the capaci- 
tance of a capacitor which contacts the information writ- 
ing section 1 1, the capacitance of the capacitor which 
contacts the distal end portion is obtained by the wave- 
form detecting circuit 87, and the absolute position of 
the information writing section 1 1 (i.e., pen tip 60 of the 
information input device) can be obtained. 
[0192] FIG. 48 shows another arrangement of the 
position information holding device 25 of the present 
invention. As shown in FIG. 48, unique dielectric mem- 
bers 71 are printed on respective layers by a semicon- 
ductor printing technique, and these layers are stacked 
to obtain a multi-layered structure, thus realizing the 
position information holding device 25, which has 
unique dielectric constants at respective dots. 
[0193] FIG. 49 shows a modification of the first 
arrangement of the position recognizing system of the 
present invention. In this case, a writing medium (paper 
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sheet) is present between the information input device 
and the position information holding device. 
[0194] Dielectric members 71 having unique dielec- 
tric constants and conductive plates 72 arranged below 
the dielectric members 71 are arranged in a matrix at s 
the respective positions of the position information hold- 
ing device 25. These conductive plates 72 are con- 
nected to a single line, and the line is directly connected 
to a terminal 73 exposed to the surface. 
[0195] The information input device 10 comprises 10 
the position recognizing section 12 having an oscillating 
circuit 86 and a waveform detecting circuit 87, and the 
conductive information writing section 11, which are 
connected in series with each other. The information 
writing section 1 1 has writing means which consists of a 75 
conductive material, and projects from the central por- 
tion of a conductive plate 72 having the same shape as 
that of the conductive plate 72 embedded in the position 
information holding device 25. The conductive line 88 
extends from the rear end portion of the pen, and is con- 20 
nected to the terminal 73 of the position information 
holding device 25 when the pen is used. 
[01 96] When a thin writing medium is placed on the 
position information holding device 25, and information 
is written thereon with the information writing section 25 
11, the position recognizing section 12 is enabled by a 
switch in the operating section 15 of the information 
writing section 11. 

[01 97] When the conductive plate 72 of the informa- 
tion writing section 1 1 is placed above a certain capaci- 30 
tor portion on the surface of the position information 
holding device 25, the information input device 10 and 
the position information holding device 25 form a closed 
circuit. Since a waveform detected by the waveform 
detecting circuit 87 changes depending on the capaci- 35 
tance of the capacitor portion formed by the information 
writing section 1 1 , the capacitance of the capacitor por- 
tion which contacts the information writing section 1 1 is 
obtained, and the absolute position of the information 
writing section 1 1 on the position information holding 40 
device 25 can be obtained. More specifically, when 
information is written on a paper sheet, the position 
information of the written information is simultaneously 
stored in the pen. 

[0198] FIGS. 50 A and SOB show the second 45 
arrangement of the position recognizing system accord- 
ing to the present invention. 

[0199] As shown in FIG. 50A, magnetic members 
74 having unique magnetic flux densities (which are dif- 
ferent from each other depending on positions) are so 
arranged in a matrix at the respective positions of the 
position information holding device 25. 
[0200] The information input device 10 comprises 
the conductive information writing section 11, and the 
position recognizing section 12 having a magnetic sen- ss 
sor circuit which is constituted by a magnetic flux den- 
sity detecting circuit 89 and a magnetoresistance 
element 90 using an electromagnet. 



[0201 ] When a thin writing medium 29 is placed on 
the position information holding device 25, and informa- 
tion is written thereon with the information writing sec- 
tion 11, the position recognizing section 12 is enabled 
by the operating section 15 of the information input 
device 10. 

[0202] When the magnetoresistance element of the 
information writing section 1 1 is placed above a certain 
magnetic member 74 on the position information hold- 
ing device 25, the resistance of the magnetoresistance 
element 90 changes, and a potential detected by a volt- 
age sensor 91 also changes. Thus, the magnetic flux 
density of the magnetic member 74 at the position of the 
information writing section 1 1 is obtained based on the 
potential difference detected by the voltage sensor 91 , 
and the absolute position of the information writing sec- 
tion 1 1 on the position information holding device 25 
can be recognized. 

[0203] FIGS. 51 A and 51 B show the third arrange- 
ment of the position recognizing system according to 
the present invention. 

[0204] As shown in FIG. 51 A, penetration members 
75 having unique transmittances (which are different 
from each other depending on positions), and underly- 
ing reflection members 76 are arranged in a matrix at 
the respective positions on the position information 
holding device 25. 

[0205] The information input device 10 comprises 
the information writing section 1 1 , and the position rec- 
ognizing section 12 which has a light-emitting circuit 92, 
a light-receiving circuit 94, and a transmittance detect- 
ing circuit 93. The information writing section 11 com- 
prises a bundle of a plurality of optical fibers 95, and a 
writing recognizing switch (the second push button 
switch 39) surrounds these optical fibers 95. The optical 
fibers 95 include light-emitting optical fibers 95a and 
light-receiving optical fibers 95b. 
[0206] As shown in FIG. 51 B, the bundle of optical 
f foers 95 is normally retracted in the pen tip 60. When 
the pen tip 60 is pressed against a writing medium, the 
second push button switch 39 is pushed, and the posi- 
tion recognizing section 12 is enabled. At the same 
time, the bundle of optical fibers 95 projects from the 
pen tip 60. Light output from the light-emitting optical fib- 
ers 95a is transmitted through a certain penetration 
member 75 in the position information holding device 
25, is reflected by the underlying reflection member 76, 
and emerges outside the position information holding 
device 25 again. The reflected light is received by the 
light-receiving optical fibers 95b, and is transmitted to 
the light-receiving circuit 94. The transmittance detect- 
ing circuit 93 calculates the transmittance of the corre- 
sponding penetration member 75 on the basis of the 
output intensity from the light-emitting circuit 92 and the 
input intensity to the light- receiving circuit 94. As a 
result, the absolute position of the information input 
device 10 on the position information holding device 25 
can be recognized. 
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[0207] When the surface of the position information 
holding device 25 is colored in white by special optical 
coating, and a writing section using a special ink is 
embedded in the information writing section 11, a writ- 
ing operation can be performed using the position infer- 5 
mation holding device 25 itself as a writing medium 29 
(display device) without using paper. When an ink which 
totally reflects or absorbs light is used as the special ink, 
a position recognition error depending on a written 
image can be prevented. Furthermore, writing informa- 70 
tion can be erased by an erasing section comprising 
means (e.g., the information reading section 1 1b shown 
in FIGS. 31 A to 31 C) capable of erasing the special ink 
by the same method as that described above with refer- 
ence to FIGS. 23A to 23C. 75 
[0208] FIGS. 52A and 52B show a modification of 
the third arrangement of the position recognizing sys- 
tem of the present invention. 

[0209] As shown in FIG. 52A, penetration members 
75 having unique transmittances and serving as the 20 
information writing section 11, and underlying light out- 
put openings 77 to optical fibers 95b are arranged in a 
matrix at the respective positions on the position infor- 
mation holding device 25. The optical fibers 95b are 
connected to a light output opening 77 of the position 25 
information holding device 25. and all input light compo- 
nents are output to the light output opening 77. 
[0210] The information input device 10 comprises 
the information writing section 1 1 and the position rec- 
ognizing section 12 which has a light-emitting circuit 92, 30 
a light-receiving circuit 94, and a transmrttance detect- 
ing circuit 93. The information writing section 11 com- 
prises a bundle of a plurality of optical fibers 95a, and a 
writing recognizing switch (second push button switch 
39) surrounds these optical f rbers 95a. The optical fib- 35 
ers 95a are used for emitting light. 
[0211] As shown in FIG. 52B, the bundle of optical 
fibers 95a is normally retracted in the pen tip 60. When 
the pen tip 60 is pressed against a writing medium 29, 
the second push button switch 39 is pushed, and the 40 
position recognizing section 12 is enabled. At the same 
time, the bundle of optical fibers 95a projects from the 
pen tip 60. Light emerging from the light-emitting optical 
fibers 95a is transmitted through the corresponding 
penetration member 75 in the position information hold- as 
ing device 25, and is output to the light output opening 
77 of the position information holding device 25 via the 
input port of the corresponding optical fiber 95b. below 
the penetration member 75, of the position information 
holding device 25. Then, the light is output to the light- so 
receiving circuit 94 of the information input device 1 0 via 
an optical fiber 95b connected to the information input 
device 10. The transmrttance detecting circuit 93 
detects the transmrttance of the corresponding penetra- 
tion member 75 at the position of the information writing ss 
section 11 on the basis of the output intensity from the 
light-emitting circuit 92 and the input intensity to the 
light-receiving circuit 94. As a result, the absolute posi- 
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tion of the information input device 10 on the position 
information holding device-25 can be recognized. 
[021 2] When the surface of the position information 
holding device 25 is colored in white by special optical 
coating, and a writing section using a special ink is 
embedded in the information writing section 11, a writ- 
ing operation can be performed using the position infor- 
mation holding device 25 itself as a writing medium 29 
(display device) without using paper. When an ink which 
totally reflects or absorbs light is used as the special ink, 
a position recognition error depending on a written 
image can be prevented. Furthermore, writing informa- 
tion can be erased by an erasing section comprising 
means (e.g., the information reading section 1 1b shown 
in FIGS. 31 A to 31C) capable of erasing the special ink 
by the same method as that described above with refer- 
ence to FIGS. -23A to 23C. 

[021 3] FIG. 53 shows the fourth arrangement of the 
position recognizing system of the present invention. 
[0214] The position information holding device 
comprises a plurality of position information holding 
sections 26 each of which has a micro coil 78. memory 
elements 79 each storing unique position information 
(which is different depending on positions) and includ- 
ing control circuit. Each micro coil 78 is arranged in the 
surface of the position information holding device 25, 
and upon reception of a specific magnetic field, the 
micro coil enables the corresponding control circuit by a 
generated inductive electromotive force. When the con- 
trol circuit is enabled, it controls the corresponding 
memory element 79 to output position information 
stored therein onto a data bus 80. 
[0215] The information input device 10 comprises 
the position recognizing section 12, the power source 
section 34, an oscillating circuit 86. and the conductive 
information writing section 11. A data bus 80a and a 
power source line 80b extend from the rear end portion 
of the information input device 10, and when the infor- 
mation input device 10 is used, these lines are con- 
nected to terminals of the data bus 80a and the power 
source line 80b of the position information holding 
device 25. The information writing section 1 1 incorpo- 
rates a micro coil 78. When the information writing sec- 
tion 1 1 is pressed against the surface on the position 
information holding device 25, an oscillation current 
f bws through the micro coil 78 by a switch of the pen tip 
60, and an oscillating magnetic field is generated in the 
pen tip 60. 

[0216] The magnetic field generated in the pen tip 
60 influences the micro coil 78 of the position informa- 
tion holding device 25 at the position of the pen tip 60. 
and the position information in the corresponding mem- 
ory element 79 is output onto the data bus 80a via the 
above-mentioned process. The position information is 
output to the position recognizing section 1 2 of the infor- 
mation input device 10. With the above-mentioned 
method, the absolute position of the information input 
device 10 on the position information holding device 25 



19 



37 ^ EP 0 615 209 B1 



38 



can be recognized. 

[021 7] A receiving section of a serial magnetic sig- 
nal may be connected to the micro coil in the pen tip 60, 
and an output section which can output position infor- 
mation stored in the corresponding memory element 79 5 
may be connected to the micro coil 78 of the corre- 
sponding memory element 79, so that position informa- 
tion can be exchanged without connecting any signal 
line. 

[0218] In each of the arrangements shown in FIGS, w 
47 to 53. when the position information of each position 
on the position information holding device 25 is 
expressed by an analog element in a multi-value logic 
manner, a difference between numerical values of posi- 
tion information is set to be equal to or larger than a is 
detection error, thereby preventing a recognition error of 
address information. For example, when each address 
information is expressed by the dielectric constant of a 
dielectric, the dielectric constants may be set to be 0, 5, 

10 20 

[0219] FIG. 54 shows an arrangement adopted 
when the position of the information writing section of 
the present invention is digitally recognized. 
[0220] Unique digital position information is stored 
at each position on the position information holding 25 
device 25, and each position information is held as infor- 
mation expressed by a plurality of bits arranged in a 
square or rectangular pattern. 
[0221] The pen tip 60 of the information input 
device 1 0 holds a plurality of heads which are arranged 30 
in the same pattern as that of bits of each position infor- 
mation. Each head is used for reading one bit informa- 
tion. 

[0222] When the pen tip 60 is brought into contact 
with the position information holding device 25, a switch 35 
of the pen tip 60 enables the heads, and the plurality of 
heads read one position information expressed by a plu- 
rality of bits. The read position information is output to 
the position recognizing section 12. 
[0223] FIGS. 55A to 55C show other arrangements 40 
of FIG. 54. 

[0224] Unique digital position information is held at 
each position on the position information holding device 
25. 

[0225] Each position information on the position 45 
information holding device 25 is stored as digital infor- 
mation expressed by n bits (4 bits in this case) which are 
arranged in a square pattern, as shown in FIG. 55. 
Frame identification information bits (12 bits in this 
case) are stored in a square pattern to surround the 4- so 
bit digital information. More specifically, in this case, 16 
bits correspond to one dot. On the other hand, the infor- 
mation writing section 1 1 of the information input device 
10 comprise a 20 x 20 matrix of reading heads each of 
which is smaller than the size of a section for storing 1 - ss 
bit data on the position information holding device -25. 
The size of the information writing section 1 1 as a whole 
is larger than a portion for storing one position informa- 



tion on the position information holding device 25. The 
information writing section 1 1 freely moves on the posi- 
tion information holding device 25 in correspondence 
with the movement of the pen tip 60. 
[0226] In this case, when -each reading head 
extends across a boundary between bits "O" and Ton 
the position information holding device 25, information 
cannot often be accurately read. However, since 1-bit 
information on the position information holding device 
25 is detected by a plurality of heads, heads other than 
those on the boundary can detect correct bit informa- 
tion. Then, image processing is performed for the 
detected bit information, thereby restoring a plurality of 
pieces of "0" or "1 " information to independent "0" or "1" 
information. 

[0227] When the heads of the information writing 
section 11 are inclined clockwise at about 45x with 
respect to the storing direction of position information 
on the position information holding device 25, as indi- 
cated by oblique frames, the information writing section 
1 1 detects position information in a state shown in a 
lower portion of FIG. 55. A bold frame in FIG. 55 repre- 
sents that 1 bit on the holding device is read by a plural- 
ity of heads. However, since the frame identification 
information bits are arranged to be distinguished from 
address information, a portion other than the frame 
identification information bits never forms the same 
information pattern as the frame identification informa- 
tion bits. The read pattern in FIG. 55 shows that a group 
of frame information bits are read. 
[0228] Thus, matching processing of the frame 
identification information pattern is performed based on 
information obtained after the above-mentioned restora- 
tion processing, and the inclination of the frame identifi- 
cation information is calculated based on the matching 
state of the frame identification information. As a result, 
the direction of the position information detection sec- 
tion can also be obtained. 

[0229] In this manner, even when the information 
writing section 1 1 is moved to have an arbitrary path 
and inclination with respect to the position information 
holding device 25, each position information can be 
accurately identified. 

[0230] FIGS. 56A to 56D show still another arrange- 
ment of FIG. 54. 

[0231] Unique digital position information is held at 
each position on the position information holding device 
25. 

[0232] The number of bits required for expressing 
position information increases in proportion to a square 
of the numbers of vertical and horizontal dots on the 
position information holding device 25. For this reason, 
it is important to decrease the number of bits required 
for expressing position information as much as possible. 
In the following description, a method of decreasing the 
number of bits required for expressing position informa- 
tion will be exemplified. More specifically, the number of 
bits required for expressing each position information 
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when position information on the position information 
holding device 25 having a 5 x 5 dot resolution is 
expressed by an integer will be described below. 
[0233] FIG. 56A shows a case wherein each posi- 
tion information is expressed by an integer. In this case, 5 
required position information values are 1 to 25, and 5 
bits are required per position information. 
[0234] FIG. 56B shows a case wherein each posi- 
tion information is expressed by two-dimensional coor- 
dinates. In this case, required position information io 
values are only 1 to 5. However, since two position infor- 
mation values are required to express each position, 3 x 
2 = 6 bits are required per position information. In other 
words, when each position information is expressed by 
two-dimensional integer coordinates, the number of bits is 
equal to or larger than that required when each position 
information is expressed by an integer is required. 
[0235] FIG. 56C shows a method of obtaining the 
current absolute position based on a set of two pieces of 
position information, i.e., position information of the cur- 20 
rent position and position information at the immediately 
preceding timing. When the information input device is 
moved from a position-of position information = "7" to a 
position of position information = "8", the absolute posi- 
tion is obtained using a table or a mapping function for 25 
converting (7, 9) to coordinates (2, 3). 
[0236] For this reason, when the information input 
device can be moved from the position of position infor- 
mation = "T (coordinates (2. 2) in eight directions, posi- 
tion information sets, which may be generated, are eight 30 
sets, i.e., (7, 1), (7, 2), (7, 3). (7, 8), (7, 13), (7, 12), (7, 
11). and (7, 6). In order to uniquely obtain the absolute 
position from each of these position information sets, 
position information values are arranged in a pattern 
which guarantees that these position information sets 35 
do not appear when the information input device is 
moved to any other positions. In order to satisfy this 
requirement, at least integers "1" to "14" can be 
arranged in a specific pattern. 

[0237] This is because, on a 5 x 5 plate, the total 40 
number of combinations of two adjacent dots in the ver- 
tical, horizontal, and oblique directions is 80, and the 
number of combinations generated by extracting two 
values from values "1" to "14" is 91 . 
[0238] More specifically, with this method, one posi- 45 
tion information can be expressed by 5 bits. This 
method is particularly suitable since the position recog- 
nizing system of the present invention is achieved under 
the assumption that the pen tip 60 frequently moves. 
Furthermore, a position information set may include so 
three pieces of position information of the current posi- 
tion, a position at the immediately preceding timing, and 
a position at a timing immediately before the immedi- 
ately preceding timing. 

[0239] When the position information holding 55 
device 25 has a 1 ,000 x 1 ,000 (vertical x horizontal) dot 
resolution, the methods shown in FIGS. 56A and 56B 
respectively require 20 bits and 24 bits to express one 
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position information. However, the method shown in 
FIG. 56C requires only 10 bits. As the resolution of the 
position holding device 25 increases, a reduction in the 
number of bits required for expressing one position 
information increases with this latter method. 
[0240] FIG. 56D shows a method of obtaining the 
current absolute position by simultaneously detecting 
position information at two adjacent positions in the hor- 
izontal direction. When a position information set = (1. 
5) is detected, the absolute position is obtained using a 
table or a mapping function for converting (1 . 5) to coor- 
dinates (2, 3). 

[0241 ] In order to uniquely obtain the absolute posi- 
tion from each of these position information sets, posi- 
tion information values are arranged in a pattern which 
guarantees that these position information sets do not 
appear at any other positions. If position information 
sets (1. 5) and (5. 1) can be distinguished from each 
other, at least integers "1" to "5" can be arranged in a 
specific pattern. 

[0242] This is because, on a 5 x 5 plate, the total 
number of combinations of two adjacent dots in the hor- 
izontal direction is 20, and the number of permutations 
generated by extracting two values from values "1" to 
m 5 m is 20. 

[0243] More specifically, this method requires only 3 
bits per position information. This method is suitable for 
a case wherein a plurality of information writing sections 
1 1 are present, and can simultaneously detect a plural- 
ity of pieces of position information on the position infor- 
mation holding device 25. As the resolution of the 
position holding device 25 increases, a reduction in the 
number of bits required for expressing one position 
information increases with this method as well. 
[0244] This method is effective when it is combined 
with the method shown in FIG. 54 or 55. When 40 x 40 
heads are used, and four pieces of position information 
are simultaneously detected, at least position informa- 
tion values H 1" to "4 H can be arranged in a specific pat- 
tern. In this case, the number of bits required for 
expressing one position information can be 3 bits. 

Claims 

1 . An information input device comprising: 

information writing means (1 1) for writing infor- 
mation on a writing medium; 
position recognizing means (12) for recogniz- 
ing a position of said information writing means 
(1 1) on the writing medium; and 
information storing means (13) for storing infor- 
mation obtained from said position recognizing 
means (12), characterized in that said informa- 
tion storing means (13) includes means for 
storing an information attribute code including 
width and density of a line and a writing infor- 
mation code which is represented by a code of 
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position information paired with a writing time 
of said position. 

2. An information input device according to claim 1, 
characterized in that said information writing means 
(11) includes: 

a acceleration sensor (31) for detecting accel- 
eration of said information writing means (11) 
during writing; 

a first integrator (32) for integrating said accel- 
eration ad calculating a velocity of said infor- 
mation writing means (1 1); and 
a second integrator (33) for integrating said 
velocity and calculating a position of said infor- 
mation writing means (1 1). 

3. An information input device according to claim 1, 
characterized in that said information writing means 
(11) includes character recognizing means (21) for 
recognizing a character written on said writing 
medium. 

4. An information input device according to claim 1, 
characterized in that said position recognizing 
means (12) includes means for determining a posi- 
tion at which said acceleration sensor (31) is acti- 
vated as an origin. 

5. An information input device according to claim 1, 
characterized in that said information writing means 
(11) includes means for detecting a position of said 
information input device. 

6. An information input device according to claim 1, 
characterized by further comprising: 

instruction means (15. 17) for giving instruction 
to perform a predetermined control: and 
control means (14) for controlling said informa- 
tion storing means (13) on the basis of an 
instruction of said instruction means (15, 17). 

7. An information input device according to claim 6, 
characterized by further comprising function select- 
ing means (16) for selecting predetermined func- 
tions on the basis of the instruction of said 
instruction means (1 5, 1 7). 

8. An information input device according to daim 6 or 
7, characterized in that said instruction means (15) 
includes at least one operating means (35 to 39): 
and 

said control means (14) has a plurality of 
access modes and includes means for control- 
ling said information storing means (13) 
according to said access modes. 



9. An information input device according to claim 8, 
characterized in that^aid operating means (35 to 
39) includes means for turning on or off of the 
power source of said information input device. 

10. An information input device according to claim 8, 
characterized in that said operating means (35 to 
39) includes means for changing at least one of 
width of line and density thereof. 

11. An information input device according to claim 8, 
characterized in that said operating means -(35 to 
39) includes memory use amount setting means 
(38) for informing to a user when an use amount of 
said information storing means (13) is equal to or 
more than a predetermined value. 

12. An information input device according to claim 8, 
characterized in that said operating means (35 to 
39) includes UNDO pointer setting means (39) for 
canceling information stored before a UNDO 
pointer is set. 

13. An information input device according to claim 8, 
characterized in that said operating means (35 to 
39) includes means (35, 36) for storing a desired 
writing information as one file. 

14. An information input device according to claim 13, 
characterized in that said operating means (35 to 
39) includes means (35. 36, 38) for adding identifi- 
cation information to said file. 

15. An information input device according to claim 8. 
characterized in that said operating means {35 to 
39) includes means (35, 38) for canceling all writing 
information. 

1 6. An information input device according to any one of 
claim 6 to claim 15, characterized by further com- 
prising display means (18) for displaying at least 
one of an access mode of said control means (14) 
and an operating content thereof. 



45 17. An information input device according to claim 6 or 
7, characterized in that said instruction means (15) 
includes inclination detecting means (1 7) for detect- 
ing an inclination state of a body of said information 
input device. 

50 

18. An information input device according to claim 6 or 
7, characterized in that said control means (14) 
includes means for selecting one of a writing mode 
and an erasing mode on the basis of a detecting 

55 result of said inclination detecting means. 

19. An information input device according to claim 6. 
characterized in that said control means (14) 
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includes means retrieving writing information indi- 
cated by said information writing means (11) on the 
basis of information obtained from said position rec- 
ognizing means (12), stored in said information 
. storing means (13). s 

20. An information input device according to claim 1 , 
characterized by further comprising information 
exchange means (19) for transmitting/receiving the 
writing information stored in said information stor- 10 
ing means (13). 

21. A position recognizing system including a pen-like 
shape information input device (10) and a planar 
position information holding device (25), character- 75 
ized in that said position information holding device 

(25) includes position information holding means 

(26) for holding a plurality of position information, 
and 

20 

said information input device (10) includes: 
means (1 1) for detecting a position information, 
which is held by said information holding device 
(25), on a location specified by a pen tip of said 
information input device (10); 25 
means (12) for obtaining information of an 
absolute position of said pen tip on said planar 
position information holding device according 
to a detected position information; and 
means (13) for storing the obtained absolute 30 
position as a trace information of said pen tip. 

22. A position recognizing system according to claim 
21. characterized in that said plurality of position 
information include different position information 35 
from each other. 

23. A position recognizing system according to claim 
21, characterized in that said plurality of position 
information include a plurality set position informa- 40 
tion, each of which includes a predetermined 
number of said position information and is different 
from each other. 

24. A position recognizing system according to claim 45 
21 , wherein one of said plurality of position informa- 
tion includes a plurality of bit information indicating 
position information and a plurality of bit information 
identifying a boundary between each position infor- 
mation and the other position information. so 

25. A position recognizing system according to claim 
21, characterized by further comprising display 
device (30) for displaying motion state of said infor- 
mation input device (1 0) and writing information. 55 

26. A position recognizing system according to claim 
21 or 24, characterized in that said information 
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input device (10) further includes information 
exchange means (19) for transmitting/receiving 
writing information among a plurality of said infor- 
mation input devices (1 0), and 

said position information holding device (25) 
further includes interface means (27) for con- 
necting a plurality of said information exchange 
means of said information input devices (10). 

27. A position recognizing system according to claim 
21 or 24, characterized in that said position infor- 
mation holding device (25) includes a plurality of 
information combinations which are different com- 
binations for adjacent position information in entire 
position information holding device (25). 

Patentanspruche 

1 . Eine Informationseingabevorrichtung m'rt folgenden 
Merkmalen: 

Informationsschreibmittel (11) zum Schreiben 
von Information auf ein Schreibmedium; 
Positionserkennungsmittel (12) zum Erkennen 
einer Position des Informationsschreibmittels 
( 1 1 ) auf dem Schreibmedium, und 
Informationsspeichermittel (13) zum Speichern 
der durch das Positionserkennungsmittel (12) 
erhaltenen Information, dadurch gekenn- 
zeichnet, daB das Informationsspeichermittel 
(13) Mittel enthdlt, urn einen Infbrmationsattri- 
butscode einschlieBlich Breite und Dichte einer 
Linie und einen Schreibinfbrmationscode, der 
durch einen Code von Positionsinformation 
gepaart mit einer Schreibzeit dieser Position 
dargestelit ist, zu speichern. 

2. Eine Informationseingabevorrichtung gem&6 
Anspruch 1. dadurch gekennzeichnet, daB das 
Informationsschreibmittel (1 1) umfaBt: 

einen Beschleunigungssensor (31) zum Erfas- 
sen einer Beschleunigung des Informations- 
schreibmittels (11) wahrend des Schreibens; 
einen ersten Integrator (32) zum Integrieren 
der Beschleunigung und zum Berechnen einer 
Geschwindigkeit des Informationsschreibmit- 
tels (11); und 

einen zweiten Integrator^) zum Integrieren 
der Geschwindigkeit und zum Berechnen einer 
Position des Informationsschreibmittels (11). 

3. Eine Informationseingabevorrichtung gemaB 
Anspruch 1, dadurch gekennzeichnet, daB das 
Informationsschreibmittel (11) ein Zeichenerken- 
nungsmittel (21) zum Erkennen eines auf dem 
Schreibmedium geschriebenen Zeichens aufweist 
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4. Eine Informationseingabevorrichtung gemaB 
Anspruch 1, dadurch gekennzeichnet, daB das 
Positionserkennungsmittel (12) Mittel zum Bestim- 
men einer Position als einen Ursprung aufweist, bei 
der der Beschleunigungssensor (31) aktiviert wird. 

5. Eine Informationseingabevorrichtung gemaB 
Anspruch 1, dadurch gekennzeichnet, daB das 
Informationsschreibmittel (11) Mittel zum Erfassen 
einer Position der Informationseingabevorrichtung 
umfaBt. ^ 

6. Eine Informationseingabevorrichtung gemaB 
Anspruch 1, ferner gekennzeichnet durch folgende 
Merkmale: 

Anweisungsmittel (15, 17) zum Geben einer 
Anweisung, urn eine vorbestimmte Steuerung 
durchzufuhren; und 

Steuermittel (14) zum Steuern des Informati- 
onsspeichermittels (13) auf der Basis einer 
Anweisung des Anweisungsmittels (1 5, 1 7). 

7. Eine Informationseingabevorrichtung gemaB 
Anspruch 6, ferner mit einem Funktionsauswahlmit- 
tel (16) zum AuswShlen vorbestimmter Funktionen 
auf der Basis der Anweisung des Anweisungsmit- 
tels (15. 17). 

8. Eine Informationseingabevorrichtung gemaB 
Anspruch 6 oder 7, dadurch gekennzeichnet, daB 
das Anweisungsmittel (15) mindestens ein 
Betriebsmitlel (35 bis 39) umfaBt; und 

das Steuermitte! (14) eine Mehrzahl von 
Zugriffsmodi aufweist und Mittel zum Steuern 
des Informationssteuermittel (13) gemaB den 
Zugriffsmodi umfaBt. 

9. Eine Informationseingabevorrichtung gemaB 
Anspruch 8, dadurch gekennzeichnet, daB das 
Betriebsmittel (35 bis 39) Mittel zum An- oder Aus- 
schalten der Stromquelle der Informationseingabe- 
vorrichtung umfaBt. 

10. Eine Informationseingabevorrichtung gemaB 
Anspruch 8, dadurch gekennzeichnet, daB das 
Betriebsmittel (35 bis 39) Mittel zum Andern minde- 
stens entweder der Breite der Linie oder der Dichte 
derselben aufweist. 

11. Eine Informationseingabevorrichtung gemaB 
Anspruch 8, dadurch gekennzeichnet, daB das 
Betriebsmittel (35 bis 39) Speicherbelegungsum- 
fang-Einstellmittel (38) zum Informieren eines 
Anwenders, wenn ein Belegungsumfang des Infor- 
mationsspeichermittels (13) gleich oder grGBer als 
ein vorbestimmter Wert ist. 



12. Eine Informationseingabevorrichtung gemaB 
Anspruch 8, dadurch gekennzeichnet, daB das 
Betriebsmittel {35 bis 39) ein UNDO-Zeigereinstell- 
mittel (39) zum Annullieren von Information, die vor 

5 einem Einstellen des UNDO-Zeigers gespeichert 
wurde, aufweist. 

13. Eine Informationseingabevorrichtung gemaB 
Anspruch 8. dadurch gekennzeichnet, daB das 

10 Betriebsmittel (35 bis 39) Mittel (35, 36) zum Spei- 
chern einer gewunschten Schreibinformation als 
eine Datei aufweist. 

14. Eine Informationseingabevorrichtung gemaB 
75 Anspruch 13, dadurch gekennzeichnet, daB das 

Betriebsmittel (35 bis 39) Mittel {35, 36, 38) umfaBt, 
urn IdentHikationsinformation zu der Datei hinzuzu- 
fugen. 

20 15. Eine Informationseingabevorrichtung gemaB 
Anspruch 8, dadurch gekennzeichnet, daB das 
Betriebsmittel (35 bis 39) Mittel (35, 38) zum Annul- 
lieren aller Schreibinformation umfaBt. 

25 16. Eine Informationseingabevorrichtung gemaB einem 
der Anspruche 6 bis 15, ferner gekennzeichnet 
durch Umfassen von Anzeigemitteln (18) zum 
Anzeigen mindestens eines Zugriffsmodus der 
Steuereinrichtung (14) und eines Betriebsinhalts 

30 derselben. 

17. Eine Informationseingabevorrichtung gemaB 
Anspruch 6 oder 7, dadurch gekennzeichnet, daB 
das Anweisungsmittel (15) Neigungserfassungs- 

35 mittel (1 7) zum Erfassen eines Neigungszustandes 
eines KGrpers der Informationseingabevorrichtung 
umfaBt. 

18. Eine Informationseingabevorrichtung gemaB 
40 Anspruch 6 oder 7, dadurch gekennzeichnet, daB 

das Steuermittel (14) Mittel zum Auswahlen entwe- 
der eines Schreibmodus oder eines LOschmodus 
auf der Basis eines Erfassungsergebnisses des 
Neigungserfassungsmittels umfaBt. 

45 

19. Eine Informationseingabevorrichtung gemaB 
Anspruch 6, dadurch gekennzeichnet, daB das 
Steuermittel (14) Mittel zum wiederherstellen von 
durch das Informationsschreibmittel (11) angege- 

so benen Schreibinformation auf der Basis von in dem 
Informationsspeichermittel ( 1 3) gespeicherter 
Information umfaBt. die von dem Positionserken- 
nungsmittel (12) erhalten wurde. 

55 20. Eine Informationseingabevorrichtung gemaB 
Anspruch 1. ferner mit einem Informationsaus- 
tauschmittel (19) zum Obertragen/Empfangen der 
in dem Informationsspeichermittel (13) gespeicher- 
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ten Information. 

21. €in Positionserkennungssystem mit einer Informati- 
onseingabevorrichtung in stiftahnlicher Form (10) 
und einer planaren Positionsinformationshaltevor- 
richtung (25). dadurch gekennzeichnet. daB die 
Positionsinformationshartevorrichtung (25) Positi- 
onsinformationshaltemittel (26) zum Halten einer 
Mehrzahl von Positionsinformation umfaBt, und 

die Informationseingabevorrichtung (10) 
umfaBt: ) 
Mittel (11) zum Erfassen einer Positionsinfor- 
mation, die durch die Informationshaltevorrich- 
tung (25) an einem durch den Stiftspitze der 
Informationseingabevorrichtung (10) spezifi- 
zierten Ort gehalten wird; 
Mittel (12) zum Erhalten von Information von 
einer absoluten Position der Stiftspitze der pla- 
naren Positionsinformationshaltevorrichtung 
gemaB einer erfaBten Positionsinformation; 
und 

Mittel (13) zum Speichern der erhaltenen abso- 
luten Position als eine Spurinformation der 
Stiftspitze. 
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22. Ein Positionserkennungssystem gemaB Anspruch 
21 , dadurch gekennzeichnet, daB die Mehrzahl von 
Positionsinformation voneinander urrterschiedliche 
Positionsinformation aufweist. 30 

23. Ein Positionserkennungssystem gemaB Anspruch 
21 , dadurch gekennzeichnet, daB die Mehrzahl von 
Positionsinformation eine Mehrzahl eingestellter 
Einstellpositionsinformation umfaBt, die jeweils 
eine vorbestimmte Anzahl der Positionsinformation 
aufweisen und die sich voneinander unterscheiden. 



24. Ein Positionserkennungssystem gemaB Anspruch 
21, wobei eines der Mehrzahl von Positionsinfor- 
mation eine Mehrzahl von Bit-Information, die Posi- 
tionsinformation angibt, und eine Mehrzahl von Bit- 
Information, die eine Grenze zwischen jeder Positi- 
onsinformation und der weiteren Positionsinforma- 
tion kennzeichnet. aufweist. 
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25. Ein Positionserkennungssystem gemaB Anspruch 
21, ferner mit einer Anzeigevorrichtung (30) zum 
Anzeigen eines Bewegungszustands der Informati- 
onseingabevorrichtung (10) und zum Schreiben so 
von Information. 



26. Ein Positionserkennungssystem gemaB Anspruch 
21 Oder 24, dadurch gekennzeichnet, daB die Infor- 
mationseingabevorrichtung (10) ferner Informati- 
onsaustauschmittel (19) zum 

Ubertragen/Empfangen von Schreibinformation 
zwischen einer Mehrzahl der Informationseingabe- 
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vorrichtungen (10) umfaBt, und 

die Pos'rtionsinformationshaltevorrichtung (25) 
ferner Schnittstellenmittel (27) zum Verbinden 
einer Mehrzahl der Informationsaustauschmit- 
tel der Informationseingabevorrichtungen (10) 
umfaBt. 

27. Ein Positionserkennungssystem gemaB Anspruch 
21 oder 24, dadurch gekennzeichnet, daB die 
Positionsinformationshaltevorrichtung (25) eine 
Mehrzahl von Informationskombinationen aufweist, 
die unterschiedliche Kombinationen fur benach- 
barte Positionsinformation in der gesamten Positi- 
onsinformationshaltevorrichtung<25) sind. 

Revendications 

1 . Dispositif d'entr6e d'information comprenant : 

un moyen d'Scriture d'information (11) pour 
6crire une information sur un support d'6criture 

un moyen de reconnaissance de position (12) 
pour reconnattre une position dudit moyen 
d'Scriture d'information (11) sur le support 
d'6criture ; et 

un moyen de stockage d'information (13) pour 
stocker une information obtenue a partir dudit 
moyen de reconnaissance de position (12), 
caract6ris6 en ce que ledit moyen de stockage 
d'information (13) inclut un moyen pour stocker 
un code d'attribut d'information incluant une 
largeur et une densit6 d'une ligne et un code 
d'information d'6criture qui est repr6sent6 par 
un code d'information de position appairS avec 
un instant d'6criture de ladite position. 

Dispositif d'entr6e d'information selon la revendica- 
tion 1, caract6ris6 en ce que ledit moyen d'6criture 
d'information (11) inclut: 

un capteur d'acc6!6ration (31) pour d6tecter 
une acc6l6ration dudit moyen d'^criture d'infor- 
mation (1 1) pendant une 6criture ; 
un premier int6grateur <32) pour integrer ladite 
acc6l6ration et pour calculer une vitesse dudit 
moyen d'6criture d'information (1 1) ; et 
un second integrates (33) pour int6grer ladite 
vitesse et pour calculer la position dudit moyen 
d'6criture d'information (11). 

Dispositif d'entr6e d'information selon la revendica- 
tion 1, caract§ris6 en ce que ledit moyen d'Gcriture 
d'information (11) inclut un moyen de reconnais- 
sance de caract&re <21) pour reconnaitre un carac- 
tfcre 6crit sur ledit support d'6criture. 
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4. Dispositif d'entree dinformation selon la revendica- 
tion 1, caracterise en ce que ledit moyen de recon- 
naissance de position (12) inclut un moyen pour 
determiner une position k laquelle ledit capteur 
deceleration (31) est active en tant qu'origine. 

5. Dispositif d'entree dinformation selon la revendica- 
tion 1 , caracterise en ce que ledit moyen d'6criture 
dinformation (11) inclut un moyen pour d6tecter 
une position dudit dispositif d'entree dinformation. 

6. Dispositif d'entree dinformation selon la revendica- 
tion 1 , caracterise en ce qu'il comprend en outre : 

un moyen ^instruction (15, 17) pour produire 
une instruction afin de r6aliser une commande 
pr6d6termin6e ; et 
un moyen de commande (1 4) pour commander 
ledit moyen de stockage ^information (13) sur 
la base d'une instruction dudit moyen d'instruc- 20 
tion (15. 17). 

7. Dispositif d'entree dinformation selon la revendica- 
tion 6, caracterise en ce qu'il comprend en outre un 
moyen de selection de fonction (1 6) pour seiection- 
ner des fondions pred6termin§es sur la base de 
Instruction dudit moyen destruction (15, 17). 

8. Dispositif d'entree dinformation selon la revendica- 
tion 6 ou 7, caracterise en ce que : 

ledit moyen ^instruction (15) inclut au moins 
un moyen d'op6ration (35 k 39) ; et 
ledit moyen de commande (14) comporte une 
plurality de modes d'accfcs et inclut un moyen 
pour commander ledit moyen de stockage 
dinformation (13) conform6ment auxdits 
modes d'accfcs. 

9. Dispositif d'entree dinformation selon la revendica- 
tion 8, caracterise en ce que ledit moyen d'opera- 
tion (35 k 39) inclut un moyen pour activer ou 
d£sactiver la source d'alimentation dudit dispositif 
d'entree dinformation. 

10. Dispositif d'entree dinformation selon la revendica- 
tion 8, caracterise en ce que ledit moyen d'op6ra- 
tion (35 k 39) inclut un moyen pour modifier au 
moins sort sa largeur de ligne, soit sa density de 
ligne. 



12. Dispositif d'entree dinformation selon la revendica- 
tion 8. caracterise en ce que ledit moyen d'opera- 
tion (35 k 39) inclut un moyen d'etablissement de 
pointeur UNDO (39) pour annuler une information 

5 stockee avant qu'un pointeur UNDO ne soit etabli. 

13. Dispositif d'entree d information selon la revendica- 
tion 8, caracterise en ce que ledit moyen d'opera- 
tion<35 k 39) inclut un moyen<35. 36) pour stocker 

to une information d'6criture souhait6e en tant que 
fichier. 

14. Dispositif d'entree dinformation selon la revendica- 
tion 13, caracterise en ce que ledit moyen d'op6ra- 

75 tion (35 k 39) inclut un moyen (35. 36, 38) pour 
additionner une information d'identification audit 
fichier. 
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15. Dispositif d'entree d information selon la revendica- 
tion 8, caracterise en ce que ledit moyen dera- 
tion (35 k 39) inclut un moyen (35, 38) pour annuler 
toute Unformation d'6criture. 

16. Dispositif d'entree dinformation selon Tune quel- 
conque des revendications 6 & 15, caracterise en 
ce qu'il comprend en outre un moyen d'affichage 
(18) pour afficher au moins soit un mode d'accfcs 
dudit moyen de commande (14), soit son contenu 
de fonctionnement. 



17. Dispositif d'entree dinformation selon la revendica- 
tion 6 ou 7, caracterise en ce que ledit moyen dlns- 
truction (15) inclut un moyen de detection 
dlnclinaison (17) pour detecter un etat dlnclinaison 

35 d'un corps dudit dispositif d'entree dinformation. 

18. Dispositif d'entree dinformation selon la revendica- 
tion 6 ou 7, caracterise en ce que ledit moyen de 
commande (14) inclut un moyen pour seiectionner 
soit un mode ecriture, soit un mode effacement sur 
la base d'un resultat de detection dudit moyen de 
detection dlnclinaison. 
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19. Dispositif d'entree dinformation selon la revendica- 
tion 6, caracterise en ce que ledit moyen de com- 
mande (14) inclut un moyen qui retrouve une 
information d'ecriture indiquee par ledit moyen 
d'6criture dinformation (1 1) sur la base d'une infor- 
mation obtenue k partir dudit moyen de reconnais- 
sance de position (12) stockee dans ledit moyen de 
stockage dinformation (13). 



11. Dispositif d'entree dinformation selon la revendica- 
tion 8, caracterise en ce que ledit moyen d'opera- 
tion (35 k 39) inclut un moyen d'6tablissement de 
quantite d'utilisation de m6moire (38) pour informer 
un utilisateur lorsqu'une quantite d'utilisation dudit 
moyen de stockage dinformation (13) est egale ou 
sup6rieure k une valeur predetermine^ 



20. Dispositif d'entr6e dinformation selon la revendica- 
tion 1 . caracterise en ce qu'il comprend en outre un 
55 moyen d'echange ^information (19) pour 6met- 
tre/recevoir Unformation d'6criture stockee dans 
ledit moyen de stockage dinformation <1 3). 
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21 . Systeme de reconnaissance de position incluant un 
dispositif d'entr6e d'information d'une forme simi- 
lajre k un crayon (10) et un dispositif de contenance 
d'information de position plan (25), caract6ris6 en 

ce que : s 

ledit dispositif de contenance d'information de 
position (25) inclut un moyen de contenance 
d'information de position (26) pour contenir une 
plurality d'infbrmations de position ; et w 
ledit dispositif d'entr6e ^'information (10) inclut 

un moyen (11) pour d&ecter une information 
de position qui est contenue dans ledit disposi- 
tif de contenance d'information (25) , en un is 
emplacement sp6cif i6 par une pointe de crayon 
dudit dispositif d'entr6e d'information (10) ; 
un moyen (12) pour obtenir une information 
d'une position absolue de ladite pointe de 
crayon sur ledit dispositif de contenance 20 
d'information de position plan conform6ment & 
tine information de position d6tect6e ; et 
un moyen (13) pour stocker la position absolue 
obtenue en tarrt qu'information de trace de 
ladite pointe de crayon. 25 

22. Systeme de reconnaissance de position selon la 
revendication 21 , caract6ris6 en ce que les informa- 
tions de ladite plurality d'informations de position 
incluent des informations de position drfferentes les 30 
unes des autres. 

23. Systeme de reconnaissance de position selon la 
revendication 21 , caract6ris6 en ce que les informa- 
tions de ladite plurality d'informations de position 35 
incluent une plurality d'informations de position 6ta- 
blies dont chacune inclut un nombre pr6d§termin6 

de ladite information de position et est differente 
des autres. 

40 

24. Syst&me de reconnaissance de position selon la 
revendication 21, dans lequel une information de 
ladite plurality d'informations de position inclut une 
plurality d'informations binaires indiquant une infor- 
mation de position et une plurality d'infbrmations 45 
binaires identif iant une frorrttere entre chaque infor- 
mation de position et I'autre information de position. 

25. Systeme de reconnaissance de position selon la 
revendication 21 , caract6ris6 en ce qu'il comprend so 
en outre un dispositif d'affichage (30) pour aff icher 

un £tat de d6placement dudit dispositif d*entr6e 
d'information (10) et une information d'6criture. 

26. Systeme de reconnaissance de position selon la 55 
revendication 21 ou 24, caract6ris6 en ce que : 

ledit dispositif d'entr6e d'information (10) inclut 
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en outre un moyen d'&change d'information 
(19) pour 6mettre/recevoir une information 
d'6criture entre une plurality desdits dispositifs 
d'entr6e d'information (10) ; et 
ledit dispositrf de contenance d'information de 
position (25) inclut en outre un moyen d'inter- 
face (27) pour connecter une plurality desdits 
moyens d*6change d'information desdits dispo- 
sitifs d'entr6e d'information (10). 

27. Systeme de reconnaissance de position selon la 
revendication 21 ou 24, caract6rts6 ence que ledit 
dispositif de contenance d'information de position 
(25) inclut une plurality de combinaisons d'informa- 
tion qui sont des combinaisons diff ^rentes pour une 
information de position adjacent e dans la totality du 
dispositif de contenance d'information de position 
<25). 
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